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INTRODUCTION 
Although the Lesser Scaup (Aythya affinis) is one of the more abun­
dant North American ducks, a paucity of information exists concerning its 
breeding biology and population dynamics, especially in the boreal portion 
of its range. Between 1961 and 1965, H. W. Murdy conducted production 
studies of several waterfowl species in the subarctic taiga near Yellow-
knife, Northwest Territories (Murdy, Trauger, and Nelson, 1970:27). He 
found that the productivity of Lesser Scaup was relatively low but varied 
considerably from year to year. Murdy speculated that these variations 
in productivity were related to the incidence of breeding by yearling 
females of this species. 
For many years, the occurrence of nonbreeding individuals in summer 
populations of Lesser Scaup has raised questions regarding the age of 
maturity. According to Delacour and Mayr (1945:25), the Aythyini. a tribe 
of freshwater diving ducks including the Lesser Scaup, breed in the first 
year of life. However, Bent (1923:220) stated that young of this species 
did not breed during their first spring. Cooke (1906:46) and Wetmore 
(1920:229) were the first observers to document the occurrence of non-
breeding in Lesser Scaup and to suggest that some individuals of this 
species do not breed until two years old. Studies of Lesser Scaup in 
the wild by Munro (1941:132-134) and in captivity by Hochbaum (1942:303-
304) indicated delayed sexual development in both sexes and described 
the occurrence of nonbreeding by a portion of the yearlings, particularly 
females. Hochbaum (1944:71) reported unmated "novice drakes" of this 
species which he believed were sexually inactive. However, SowIs 
(1955:152) collected unmated males with enlarged gonads in breeding 
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condition. Kessel (1958:57) concluded that scaup should be considered 
as breeding in the first year based on the autopsy and observation of 
both sexes. Recently, McKnight and Buss (1962:328-329) presented 
additional information suggesting that a large percentage of female Lesser 
Scaup were physiologically capable of breeding as yearlings. Thus, the 
evidence was inconsistent regarding the age of maturity of the Lesser 
Scaup. 
This lack of information on the basic breeding biology of the Lesser 
Scaup did not become iiapoj.-tant until drought throughout the Northern Great 
Plains during the late 1950's and early 1960's contributed to declining 
populations of several species of prairie-nesting ducks. When hunting 
seasons were closed on Redheads (Aythya americana) and Canvasbacks (Aythya 
valisneria) and restricted on Mallards (Anas platyrhynchos) and other 
species, waterfowl biologists and administrators sought to exploit popu­
lations or species of ducks less affected by the drought or little har­
vested (Crissey, 1965). Because the principal breeding range of the Lesser 
Scaup was in the northern boreal forest, a region unaffected by severe 
drought or habitat destruction, "bonus scaup" regulations were established 
to allow an additional harvest of this species. The rationale behind these 
special regulations assumed that the Lesser Scaup represented a "highly 
abundant, lightly harvested" species. The intent was to offer hunters more 
recreational opportunities consistent with the responsibilities and ob­
jectives of the Bureau of Sport Fisheries and Wildlife for management of 
the waterfowl resource (Crissey, 1963). 
After several years of liberalized shooting regulations, an analysis 
of banding data and age ratios indicated a low rate of productivity for 
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the Lesser Scaup (Crlssey, 1965:235). This disconcerting information was 
supported by the field studies of Murdy (1964:41), who suspected that 
some yearling scaup were not nesting. 
Lack of conclusive information on the breeding biology and population 
dynamics of the Lesser Scaup generated concern among administrators of the 
Bureau of Sport Fisheries and Wildlife that "bonus scaup" regulations 
might be contributing to excessive mortality rates. When Murdy terminated 
his project on the Yellowknife Study Area, two important questions re­
mained: (1) what proportion of yearling females nest each year? and 
(2) does this proportion vary from year to year? He recommended a com­
prehensive investigation of the breeding biology of the Lesser Scaup. 
In response, a study based on a marked known-age population of Lesser 
Scaup was designed to find definitive answers to these questions. The 
principal objectives of the investigation were to (1) determine the con­
tribution of various age-classes to annual productivity, with emphasis on 
evaluating the role of yearlings in breeding populations of this species, 
and (2) determine the physiological and ecological factors governing 
productivity to explain and predict annual variations in productivity. 
Work on the project began in the summer of 1966 and continued through the 
summer of 1970. The initial field season between July 28 and September 1, 
1966 was devoted to becoming familiar with the study area and marking a 
sample of known-age scaup. In subsequent years, an inventory of breeding 
populations and brood production was conducted to determine annual pro­
ductivity along with an annual banding and marking program. Field work 
in 1967 and 1968 extended from April 15 through September 1. In 1969 and 
1970, the field season began May 25 and terminated September 1. 
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STUDY AREA 
Field work was conducted near Yellowknife (62028'N, 114°24'W), 
District of Mackenzie, Northwest Territories (Figure 1). The Yellowknife 
Study Area located 1 to 5 miles north of Great Slave Lake was established 
in 1961 by II. W. Murdy to determine waterfowl productivity in subarctic 
habitat. It is 15 square miles in size (h mile wide and 30 miles long) 
encompassing the area within k mile of both sides of the Yellowknife High­
way (NWT#3) fr<Mn Mile 10 to Mile 40 between Yellowknife and Rae. Work 
also was done off the study area along the remainder of the road between 
Yellowknife Airport (Mile 0) and Stagg River (Mile 50). Murdy (1966) 
compared this area with other waterfowl habitats in the Great Slave Lake 
region; Bartonek and Murdy (1970) described the principal environmental 
characteristics of the area. The following general description of the 
Yellowknife Study Area is based on a more detailed report prepared by 
Murdy (1964). 
Geology, Topography, Soils 
The study area is located within the western edge of the Precambrian 
Shield. The topography is dominated by granitic outcrops of Precambrian 
bedrock which cover approximately 25-30 percent of the land surface (Fig­
ure 2). Relief is low (30-60 feet), and the terrain is flat to slightly 
rolling between the outcrops. Soils are subarctic with continuous perma­
frost and limited differentiation (Stobbe, 1960). Except for a few peat 
areas, the soil is mineral in nature consisting of glacial deposits and 
lacustrine silt. The sedimentation occurred during post-glacial stages 
of Great Slave Lake. 
Figure 1. Location of the Yellowknife Study Area in relation to 
Great Slave Lake and Yellowknife, Northwest Territories. 
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Figure 2. The subarctic taiga of the Yellowknife Study Area. Note the 
prominent granite outcrops in the background and the stunted 
trees. The Yellowknife Highway is shown in the foreground. 
(Photo: H. W. Murdy) 
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Climate 
The climate of the region is termed "Northern" by Boughner and 
Thomas (1967) and is typically subarctic continental. It is character­
ized by (1) long, cold winters and short, cool summers; (2) low annual 
precipitation with moderate snowfall and little rainfall; and (3) extreme 
seasonal variation in daylength. 
Normal annual temperatures recorded at the Yellowknife Weather 
Station (22 miles ESE of the center of the study area) over an 18-year 
period were a daily mean of 22.2 degrees F., a daily maximum of 30.1 
degrees F., and a daily minimum of 14.3 degrees F. (Department of Transport-
Meteorological Branch, 1968a). 
Extreme seasonal variation in daylength is characteristic of the 
climate at Yellowknife. Days are long in summer and short in winter. 
The sun is above the horizon for nearly 20 hours during late June with 
twilight prevailing for the remaining four hours. Between late May and 
late July, there is continuous daylight and/or twilight. 
A summary of weather conditions during the period of this study is 
presented in Table 1. 
Taiga 
The taiga is classified as the Northern Transition Section of the 
Boreal Forest (Canada Department of Resources and Development, 1950), 
because it is transitional between the typical boreal forest to the south­
west and the tundra to the northeast. Recently, Thieret (1963, 1964) 
described the flora and vegetation of the area. 
Jack pine (Plnus banksiana) is the predominant species in xeric areas; 
white spruce (Picea glauca) is most common on the mesic sites; and black 
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Table 1. Selected climatological data for Yellowknife, Northwest 
Territories, 1966-1970. 
Observation Year^ Long Term 
1966 1967 1968 1969 1970 Mean° 
Mean Monthly Temperature (°F) 
May 41.7 35.9 36.8 38.9 40.4 39.3 
June 57.1 50.4 53.7 49.4 57.2 53.3 
July 61.2 60.3 56.7 58.5 61.9 60.6 
August 58.1 58.5 54.3 54.8 56.3 57.4 
Mean Annual Temperature (°F) 
19.6 23.6 21.9 23.5 22.9 22.2 
Total Monthly Precipitation (inches) 
May 0.66 0.33 0.52 0.84 0.51 0.66 
June 1.27 0.81 0.54 0.42 0.43 0.64 
July 0.59 0.63 0.47 0.66 1.39 1.42 
August 0.21 0.19 0.62 5.57 3.33 1.39 
Total Annual Precipitation (inches) 
8.83 8.73 8.80 11.31 10.01 10.00 
®Data from Yellowknife Weather Station, Department of Transport-
Meteorological Branch, Yellowknife, Northwest Territories. 
^Department of Transport-Meteorological Branch, 1968a; 1968b. 
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spruce (Plcea marlana) is the principal species in the hydric areas. 
Birch (Betula papyrifera) and aspen (Populus tremuloides) occur in mixed 
stands with jack pine and white spruce. Willow (Salix spp.) and alder 
(Alnus crispa) thickets grow on the lower slopes of the outcrops and on 
low ground. Muskeg consists of widely-spaced black spruce and larch 
(Larix laricinia) with a shrub layer of Labrador tea (Ledum groenlandicum)« 
A variety of lichens and mosses grow especially on the outcrops and in 
the muskeg. 
The entire area has a brushy appearance due to repeated and wide­
spread fires. Road construction resulted in the increase of grasses, 
forbs, and bare ground along the right-of-way and in areas excavated 
for fill. 
Wetlands 
Water areas are a major feature of the landscape throughout the 
region (Figure 2). There are four small streams and 232 natural ponds on 
the study area. The ponds vary in size and depth from small, shallow 
ponds to relatively large, moderately deep ponds. Most of the ponds are 
less than five acres in size (Figure 3), but 40 ponds range from 5 to 92 
acres. A few ponds encompassing several hundred acres are directly adja­
cent to the study area (Figure 4). Murdy (1965) categorized these waters 
as being generally "hard" with limited fertility. 
The smaller and shallower water areas are sedge pools. The majority 
of water areas are bog ponds or bog pools (Figure 3) characterized by 
floating mats of sedges (Carex aquatilis, C. rostrata, C. llmosa) with 
buckbean (Menyanthes trifollata), cinquefoll (Potentilla paulustris), 
water arum (Calla palustris), and reedgrass (Calamagrostis canadensis). 
Figure 3. Bog ponds are the most numerous type of natural water area 
on the Yellowknife Study Area. Note the floating sedge mat 
and the pondlily on the pond. (Photo: H. W. Murdy) 
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A few of the deeper and larger ponds have abrupt shorelines of ericaceous 
shrubs, mainly leatherleaf (Chamaedaphne calyculata). Cattail (Typha 
latifolia), spikerush (Eleocharis palustrls) and scouring rush (Equisetum 
fluviatile) are other common emergent plants. Bog ponds generally have 
bottoms of deep, loose muck, and most have extensive beds of yellow pond-
lily (Nuphar variegatum). Pondweeds (Potamogeton spp.), watermilfoils 
(Myriophyllum spp.), bladderworts (Utricularis spp.) and marestail 
(Hippuris vulgaris) are the principal submergent plants in larger ponds. 
Two types of artificial water areas, drainage ditches and borrow 
pits, were created during road construction. Numerous roadside and 
lateral ditches were designed to protect the roadbed. These ditches have 
affected the water levels of many of the natural ponds. Borrow pits were 
formed when excavations were made to obtain fill for the roadbed. This 
resulted in numerous water areas which are irregular in shape, size, and 
depth. The abundance and permanence of the borrow pits varies annually 
and seasonally depending on spring runoff and summer rainfall. 
Waterfowl 
Although limited in extent, the Precambrian Edge is an outstanding 
breeding ground for ducks compared to the interior of the Shield (Murdy, 
1966). Twelve species of ducks nest on the Yellowknife Study Area, and 
breeding populations generally exceed 50 pairs per square mile. Lesser 
Scaup is the most abundant species comprising more than 50 per cent of 
the breeding population. Mallard, American Widgeon (Anas americana), 
Green-winged Teal (Anas carollnensis), Pintail (Anas acuta), Shoveler 
(Anas clypeata), Ring-necked Duck (Aythya collaris), and Bufflehead 
(Bucephala albeola) are other common species on the area. 
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BANDING AND MARKING 
The identification of known-age Lesser Scaup was essential in this 
study. To distinguish various age-classes in the breeding populations of 
subsequent years, flightless juveniles and molting adults were trapped for 
leg-banding and color-marking in late summer. 
Trapping 
Lesser Scaup congregated on large ponds and lakes for molting and 
brood-rearing where they were captured by drive-trapping in August of each 
year. Although the equipment and techniques were modified and improved 
during the study, a "lily pad" trap with V-shaped leads comprised the basic 
gear (ELgure 4). Flightless ducks were driven into the trap by two or 
three men using boats equipped with outboard motors following the general 
procedures described by Cowan and Hatter (1952) for capturing diving 
ducks. In 1968, 1969 and 1970, a "lily pad" trap baited with wheat also 
was used to capture scaup during July and early August. 
Marking 
Birds were removed from the trap and placed in bags or holding pens 
until they were leg-banded and color-marked. Sex and age were determined 
by cloacal examination (Hochbaum, 1942) and plumage characteristics 
(Kortright, 1953). Because two types of nasal markers were available for 
waterfowl, a study was initiated to determine the suitability of these 
markers for diving ducks. Seme of the Lesser Scaup were marked either 
with nasal discs or nasal saddles; the remainder of the scaup were un­
marked. United States Fish and Wildlife Service aluminum leg-bands were 
placed on all birds. 
Nasal markers of several colors were used to identify various 
Figure 4. The duck trap with catch of flightless waterfowl 
on a large molting pond (#219A) on the Yellowknife 
Study Area. (Photo; K. F. Higgins) 
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age-classes (Table 2). In 1966, nasal saddles were constructed of the 
same high-compression acetate plastic used by Strohmeyer (1967). However, 
the plasticized polyvinyl chloride tape recommended by Sugden and Boston 
(1968) was used in subsequent years. Nasal discs were made of molded nylon 
(Lindmeier and Johnson, 1958) rather than laminated plastic (Bartonek and 
Dane, 1964). Crimped stainless steel rods with washers suggested by 
Strohmeyer (1967) were used to attach the markers to the birds in pref­
erence to the nylon monofilament used by Bartonek and Dane (1964) and 
Sugden and Boston (1968). After 1966, combinations of letter and number 
symbols were painted on the polyvinyl nasal saddles to facilitate recog­
nition of individuals. Scaup banded in 1966 were marked or remarked with 
this type of nasal saddle when recaptured in subsequent years. Markers 
with worn symbols were replaced when individuals were retrapped. 
Table 2. Color and type of nasal marker used to identify various age-
classes of Lesser Scaup, 1966-1969. 
Status 
1966 
Year 
1967 1968 1969 
Adult male Blue disc Green saddle Green saddle — — —  
Adult female Blue disc Green saddle* Black saddle* Black Saddle* 
Local male Yellow disc 
Yellow saddle 
White disc 
White saddle 
Orange disc 
Orange saddle 
Local female Yellow disc 
Yellow saddle 
White saddle* Orange saddle* Yellow saddle* 
*Letter and number symbols painted on the markers. 
Banding 1960-1963 
Lesser Scaup were banded by Game Management Agents of the United 
States Fish and Wildlife Service along the Yellowknife Highway from 1960 
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to 1963. During this four-year period, 1333 scaup, primarily flightless 
juveniles, were trapped for banding in late July and early August (Table 3). 
These ducks provided a number of known-age scaup during the study when 
recaptured in later years. 
Table 3. Lesser Scaup banded by United States Game Management Agents 
northwest of Yéllowknife, Northwest Territories, 1960-1963. 
Status Year 
1960 1961 1962 1963 Total 
Adult male 3 1 4 
Adult female — 17 18 22 57 
Juvenile male 27 210 115 223 575 
Juvenile female 27 232 137 301 697 
TOTAL 54 459 273 547 1333 
Banding 1966-1970 
From 1966 to 1969, 2779 Lesser Scaup were trapped and banded between 
Mile 5 and Mile 50 of the Yellowknife Highway (Table 4). To establish a 
known-age population, 1866 scaup were color-marked during the four-year 
period. These totals include recaptures of five adult females in 1966, 
four adult females in 1967, and one adult female and one adult male in 
1968 which were originally banded by other workers and were rebanded for 
this study. Eight of these recaptured females were marked. One adult 
female was rebanded in both 1966 and 1967 in addition to being marked in 
1967. Eight females banded but unmarked as locals in 1966 were recaptured, 
rebanded, and marked as adults in 1967. An adult female first banded in 
1966 was similarly treated In 1969. Due to excessive band wear, ten adult 
females were rebanded in 1969. Hence, data presented in subsequent 
tables or used in calculations will be appropriately adjusted. 
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In 1970, 854 Lesser Scaup were trapped and banded, including 734 
flightless juveniles and 120 molting adults. These scaup will provide 
additional Information on the mortality rate sustained by this population. 
No ducks were marked in 1970. 
Table 4. Lesser Scaup banded and marked northwest of Yellowknlfe, 
Northwest Territories, 1966-1969. 
Year Adult Adult Juvenile Juvenile To ta] 
Male Female Male Female 
Marked 
1966 1 57 251 249 558 
1967 17 140 186 255 598 
1968 16 133 120 122 391 
1969 — —  153 —— — 166 319 
TOTAL 34 483 557 792 1866 
Unmarked 
1966 1 39 147 110 297 
1967 17 — —  117 32 166 
1968 15 30 68 26 139 
1969 57 55 184 15 311 
TOTAL 90 124 516 183 913 
Total 
1966 2 96 398 359 855 
1967 34 140 303 287 764 
1968 31 163 188 148 530 
1969 57 208 184 181 630 
TOTAL 124 607 1073 975 2779 
21 
MIGRATIONAL HOMING^ 
The study was dependent upon the return of marked known-age Lesser 
Scaup to the Yellowknife Study Area in successive years. Migrational 
homing was known to be strongly developed in several species of dabbling 
ducks and the Wood Duck (Aix sponsa) based on the work of Brakhage (1953), 
Sowls (1955), Gates (1962), Bellrose, Johnson, and Meyers (1964), and 
Grice and Rogers (1965). Recently, additional evidence of the tendency 
of ducks to home to natal areas was reported by Coulter and Miller (1968) 
and Sugden and Posten (1968). Erskine (1961), Bellrose et (1964), 
Cooch (1965), Johnson (1967), and Morse, Jakabosky, and McCrow (1969) 
described the year-to-year affinity of cavity-nesting and island-nesting 
species of ducks for specific nest sites. However, the degree of migra­
tional homing in the inland diving ducks (Aythya) was poorly documented, 
except for limited observations on the Redhead (Weller and Ward, 1959), 
Ring-necked Duck (Mendall, 1958; Coulter and Miller, 1968), and Lesser 
Scaup (McKnight and Buss, 1962). 
From the arrival of the first Lesser Scaup to the end of the breed­
ing season, an effort was made to check every scaup for the presence of 
a nasal marker. Whenever a marked duck was observed, the color and sym­
bol of the marker were recorded along with information on the date, time, 
and location. Binoculars (7X35) and a spotting scope (20X-30X) were used 
in making these observations. Later, these records were compiled and 
summarized to determine the number of marked females returning to the 
study area. The distance of dispersal was measured on large scale maps 
^As the 1970 observations added little new information, the data 
are omitted from this section. 
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(1 inch = H mile) from the natal or "home" pond (the location where the 
ducks were banded and marked) to the principal "pair" pond (the location 
of the breeding territory). 
The following information on migrational homing of the Lesser Scaup 
is based on a comparison of birds banded as young and as adults, which 
returned to the vicinity of the study area in the subsequent season 
following banding and marking (Figure 5). Data on the proportion of 
marked ducks returning two or three years after the year of banding is 
not included because of year-to-year variations in mortality rates. 
Homing by Females 
Yearlings 
Between 1966 and 1968, 626 juvenile females were marked (Table 4). 
Seventy-four (12 per cent) of these females were observed on the study 
area as yearlings (Table 5). Nine (5 per cent) of the 168 females banded 
but not marked as juveniles were recaptured as yearlings. The relative 
proportion of the juvenile females homing in each subsequent year increased 
inversely in relation to the hunting kill during the previous autumn. 
For example, the hunting kill was greatest in 1966 resulting in a low 
rate of return in 1967, whereas the harvest was low in 1968 contributing 
to the high rate of homing in 1969. 
Table 5. Number of color-marked juvenile female Lesser 
Scaup known to return to the Yellowknife Study 
Area in the following year. 
Year Number Marked Number Returned Percent Return 
1967 249 14 6 
1968 255 34 13 
1969 122 26 21 
Total 626 74 12 
Figure 5. A marked known-age 
on the Yellowknife 
following banding. 
Lesser Scaup femaleswith mate 
Study Area during the year 
(Photo: H. W. Murdy) 
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Adults 
During the three-year period, 65 (20 per cent) of the 330 marked 
adult females were observed in the year following banding (Table 6). 
Only three (4 per cent) of 69 females banded but not marked as adults 
were recaptured in a subsequent year. The rate of return for adults was 
remarkably constant and was slightly higher than for yearlings, possibly 
because of lower mortality rates and more uniform harvest of adults. 
Table 6. Number of color-marked adult female Lesser 
Scaup known to return to the Yellowknife Study 
Area in the following year. 
Year Number Marked Number Returned Percent Return 
1967 57 11 19 
1968 140 27 19 
1969 133 27 20 
Total 33Ô 65 2Ô 
Homing by Males 
Although 889 juvenile males were banded and 557 juvenile males were 
ma died between 1966 and 1968 (Table 4), yearling males were never re­
captured or observed on the study area. Apparently, the tendency to re­
turn to the natal area is poorly developed in yearling males. However, 
Cartwright (1956:33) reported an immature male Lesser Scaup recaptured at 
the same location one year after it was originally banded. This observa­
tion indicates that yearling males have the ability for migrational 
homing. 
Opportunities to evaluate homing in adult males were limited because 
only 34 were marked of the 67 banded between 1966 and 1968 (Table 4). 
On 24 May 1968, an adult male (Green Saddle) was sighted with a pair of 
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Lesser Scaup on Pond #171. This male was observed over a two-week 
period (May 24 - June 7) in the same general area (Ponds #165, #169, and 
#172). Although the marked male accompanied a pair and an unmarked male 
during this period, a female was never observed with this male. Pre­
sumably, he was unmated. 
The only observation of a known-age male was a marked two-year-old 
(White Saddle) sighted 6 August 1969 in a large concentration of molting 
ducks on Island Lake (Pond #219A). 
Characteristics of Homing 
Dispersal 
During 1968 and 1969, symbols on the nasal markers of returning fe­
males allowed individual recognition. Tables 7 and 8 summarize information 
obtained on the affinity of yearling and adult females for the "home" pond 
during the breeding period. Fifty-two (87 per cent) yearling females and 
62 (78 per cent) adult females were observed with males as breeding pairs 
during May and June. The remaining females were not sighted until late 
summer when either the female was observed with a brood or as a molter. 
Twenty-seven per cent of the yearlings and 34 per cent of the adults 
were observed on the natal or "home" ponds where they were originally 
banded and marked. Dispersal from these ponds was greater for yearling 
females than for adult females, but 70-80 per cent of all marked birds 
were observed within 1500 yards of the pond where banded the previous 
year. Less than 10 per cent were sighted beyond 3000 yards. However, 
the chances of locating a marked female diminished as the distance from 
the banding pond increased, because a larger area needed to be searched 
and less time was spent beyond one mile of the road. 
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Table 7. Dispersal of color-marked yearling female Lesser Scaup on the 
Yellowknife Study Area during May and June of 1968 and 1969. 
Number of Females 
Distance (yards) 1968 1969 Total Percent 
0 8 6 14 27 
1-1500 12 11 23 44 
1501-3000 5 5 10 20 
3000+ 2 3 5 10 
Total 27 25 52 
Table 8. Dispersal by color-marked adult female Lesser Scaup on the 
Yellowknife Study Area during Hay and June of 1968 and 1969. 
Number of Females 
Distance (yards) 1968 1969 Total Percent 
0 6 15 21 34 
1-1500 11 19 30 48 
1501-3000 4 5 9 15 
3000+ 0 2 2 3 
Total 21 41 62 
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Yearling females ranged from 0 to 13,200 yards from the natal pond 
and averaged 1605.6 + 350.5 yards. Adult females ranged from 0 to 3,500 
yards from the banding pond and averaged 909.5 + 115.2 yards. Apparently, 
adult females are more strongly attached to a particular nesting territory 
than the yearling females are attracted to a particular natal pond. 
* * * 
Lesser Scaup females exhibit a strong tendency to return to natal 
areas for nesting, whereas paired males accompany females to other breed­
ing areas rather than return to their natal areas. Unmated males may 
return to an area where they have had previous experience. These findings 
are consistent with the literature available on migrational homing on 
other species of ducks. McKinney (1964:93) stated that "tendencies for 
adult females to return to breed in the same area in successive years 
and for young females to breed close to the area in which they grew up 
have been demonstrated for a number of species and are probably general 
in ducks." He added that precise homing by males is thought to be a rare 
event. SowIs (1955:40) found that the only drakes known to return to his 
study area were unaccompanied by a hen when these drakes were observed. 
McKnight and Buss (1962:329) concluded that a high proportion and probably 
all female Lesser Scaup return to breed in their natal area in the follow­
ing year. 
The homing rate is higher for adult females than for yearling fe­
males. This may be related to the higher mortality rate of juveniles as 
compared with adults, i.e., proportionally fewer young females live to re­
turn to the study area than adult females. In addition, the homing drive of 
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yearling females may be less than of adult females related to less 
physiological development and breeding experience of young females. 
Anderson and Warner (1969) found that yearlings were smaller in physical 
measurements and less in gonadal development than adults. Cooke (1906), 
Wetmore (1920), Phillips (1925) and others have reported nonbreeding 
flocks of scaup away from the breeding grounds in summer. 
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EYE COLORATION 
While banding Lesser Scaup in 1966, considerable variation was ob­
served in the eye coloration of adult females. The color of irises 
varied from dark brown to bright yellow. Phillips (1925), Kortright 
(1953), and Delacour (1956) described eye coloration in Lesser Scaup as 
varying from yellow to brownish yellow in adult females and yellow to 
yellow orange in adult males. Juveniles have olive or brown irises. 
In subsequent years, an attempt was made to ascertain the eye color 
of marked Lesser Scaup females returning to the study area and to relate 
color of the iris to age of the female. During 1967, eye coloration was 
noted in the field with the aid of 7-30X optical equipment, whenever the 
ducks were observed at close range under good light conditions. Eye 
colors were classified as: brown, olive brown, brownish yellow, olive 
yellow, or yellow. In addition, the eye color of every adult female 
captured for banding was recorded. A color photograph of an eye of most 
adult females also was taken using Kodachrome X film. 
During 1968, 1969, and 1970, eye coloration of marked females again 
was recorded whenever a positive determination was possible under field 
conditions. The eye coloration of all adult females captured for banding 
by bait-trapping and drive-trapping or collected for autopsy was deter­
mined with Munsell Soil Color Charts used as a standard for the iris 
coloration. Color photographs were taken with Kodachrome X film of the 
eyes of most banded females recaptured and collected. 
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Determinations of Eye Coloration in the Fieldr 
Females of known age 
Between 1967 and 1969, 282 observations of the eye coloration of 68 
yearling females, 40 two-year-old females, and 9 three-year-old females 
were obtained under field conditions. The number of observations ranged 
from 1 to 11 per female and averaged 2.4 per female. Eye coloration was 
not determined for 6 yearlings and 7 two-year-olds during the three-year 
period because these females were observed under poor light conditions or 
at great distance. Several females were observed only in the hand after 
being trapped for banding and were not observed in the field. 
Table 9 summarizes the eye colors observed in the field for Lesser 
Scaup females of known age. A progressive change in eye coloration from 
brown to yellow is evident between the first and third year of life. 
Although the eye coloration of yearling females ranged from brown to olive 
yellow, 58 (85%) of the 68 yearlings possessed brown eyes; 65 (96%) of 
the yearlings had brown or olive brown eyes (Table 9). Eye coloration of 
two-year-old females was variable ranging from brown to yellow; however, 
32 (80%) of the 40 two-year-olds had brownish yellow or olive yellow eyes. 
Five (13%) had darker eyes typical of yearling females. Three-year-old 
females had either olive yellow or yellow eyes. 
This change in eye coloration is more apparent when individual 
cohorts are followed through successive years (Table 9). The 1966 cohort 
2 
As the 1970 observations added little new information, the data 
are omitted from this section. 
Table 9. Field determination of eye coloration of marked known-age Lesser Scaup females 
during 1967, 1968, and 1969. 
Yearlings Two-year-olds Three-year-olds 
Eye Color 
1967 1968 1969 Total (%) 1968 1969 Total (%) 1969 Total (%) 
Yellow White Orange Yellow White Yellow 
Marker Marker Marker Marker Marker Marker 
Brown 9 28 21 58 (85) 1 1 (3) 
Olive Brown 2 3 2 7 (11) 2 2 4 (10) 
Brownish 
Yellow 1 1 2 (3) 3 5 8 (20) 
Olive Yellow 1 1 (1) 6 18 24 (60) 2 2 (22) 
Yellow 1 2 3 (8) 7 7 (78) 
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(Yellow marker) had predominantly brown eyes as yearlings in 1967, brown­
ish yellow to olive yellow eyes as two-year-olds in 1968, and yellow eyes 
as three-year-olds in 1969. The 1967 cohort (White marker) had brown eyes 
as yearlings in 1968 but brownish yellow to yellow eyes as two-year-olds 
in 1969. The females of the 1968 cohort observed in 1969 also possessed 
brown eyes as yearlings but exhibited greater variation in eye coloration 
than observed in the two previous seasons. One possible explanation for 
this difference in eye coloration between the yearling females of the 1967 
and 1968 cohorts was the earlier hatch of young in 1968 than in 1967. 
Females of unknown age 
Eye color observed in yearling females (Table 9) contrasted markedly 
with eye color observed in adult females of unknown age (Table 10). 
Marked females of unknown age were first trapped as adults one year old 
or older in 1966, 1967 and 1968. When observed in subsequent years, 
these females were at least two years old, i.e., known "minimum" age of 
two years. Recaptures of banded females and observations of marked fe­
males indicated a maximum age in excess of five years was represented 
among the ducks classified as adults. 
Determination of eye coloration was made for seven adults in 1967, 
29 adults in 1968, and 47 adults in 1969 based on 210 observations of 
marked birds. The number of observations ranged from 1 to 13 per female 
and averaged 2.5 per female. Eye coloration was not determined in the 
field for four adults in 1967, five adults in 1968, and nine adults in 
1969. 
Eye coloration of marked adult females ranged from olive brown to 
yellow (Table 10), but the percentage of females with yellow eyes was 
Table 10. Field determination of eye coloration of marked adult Lesser Scaup females of unknown 
age during 1967, 1968, and 1969. 
Adults -1967 Adults-1968 Adults-1969 
Eye Color Blue 
Marker 
Total (%) Blue 
Marker 
Green 
Marker 
Total (%) Blue 
Marker 
Green 
Marker 
Black 
Marker 
Total (%) 
Brown 
Olive Brown 1 1 (2) 
Brownish 
Yellow 1 1 (14) 1 1 (3) 4 4 (9) 
Olive Yellow 1 1 (14) 1 5 6 (21) 1 2 6 9 (19) 
Yellow 5 5 (71) 6 16 22 (76) 7 16 10 33 (70) 
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remarkedly constant: 71% in 1967, 76% in 1968, and 70% in 1969. With the 
exception of seven (8%) females, the remainder had olive yellow eyes. 
Thus, there was only slight overlap between the eye coloration of known 
yearlings and adults two years old or older. 
Determinations of Eye Coloration in the Hand 
Range of eye coloration in known-age females 
Between 1967 and 1970, 43 Lesser Scaup females of known age were 
handled for the determination of eye coloration (Table 11). Twenty-five 
of these females were trapped during banding operations, and 18 were 
collected for reproductive studies. In addition, six females captured as 
yearlings were recaptured as two-year-olds; one female captured as a 
yearling was recaptured as a four-year-old. Two females trapped as 
yearlings also were collected as four-year-olds. Iris coloration of females 
recaptured in 1967 was determined by comparing photographs of known eye 
colors with photographs of the unknown eye colors. Eye coloration of 
females examined in 1968, 1969, and 1970 was determined by comparing the 
coloration of the iris with the Munsell Color Charts. In the following 
sections, colors corresponding to Munsell Charts are capitalized (Very 
Dark Brown) and are followed by a numerical designation (2/2 lOYR = 
Value/Chroma Hue). 
The irises of 22 yearling females were predominantly Dark Brown 
(3/3 lOYR), Olive Brown (4/4 2.5Y), and Light Olive Brown (5/6 2.5Y) but 
one yearling female was Olive Yellow (6/8 5Y) (Table 11). Sixteen two-
year-old females had irises ranging from Light Olive Brown (5/6 2.5Y) to 
Yellow (7/8 5Y). Three-year-old females observed had Olive Yellow 
(6/8 5Y) and Yellow (7/8 5Y) irises. Four-year-old and five-year-old 
Table 11. Number of Lesser Scaup females examined for eye coloration in relation to age between 
1967 and 1970. 
Munsell Colors 
Dark Olive Light Olive Olive Olive Brownish 
Age Brown Brown Brown Olive Yellow Yellow Yellow Yellow 
(3/3 lOYR) (4/4 2.5Y) (5/6 2.5Y) (5/6 5Y) (6/8 2.5Y) (6/8 5Y) (7/8 5Y) (6/8 lOYR) 
1 5 (3)* 9 (3) 8 (2) 1 
2 2 1 2 9 2 
3 2 3 
4 2 1 (1) 2 (1) 
5 1 1 (1) 1 (1) 
^Number of females that eye coloration determined from Kodachromes in parentheses. 
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females possessed irises ranging from Olive Yellow (6/8 5Y) to Wro\misli 
Yellow (6/8 lOYR). Iris coloration in juvenile females ranged from 
Very Dark Brown (2/2 lOYR) to Olive (4.4 5Y). 
Figure 6 shows the variations observed in the eye coloration of 
known-age females. Although there are obvious changes in iris coloration 
between the juvenile (Photos; 1-3) and yearling (Photos: 4-6) age-classes, 
the colors represent variations of "brown". Eye coloration in two-year-
old females (Photos: 7-9) is transitional between the eye coloration of 
yearlings ("brown") and adults (Photos: 10-12) three years old or older 
("yellow"). The brown eyes of yearling females become the olive yellow 
eyes of two-year-olds; the olive yellow eyes of two-year-olds become the 
yellow eyes of three-year-olds. This relationship was first suggested by 
the observations of the marked known-age females in the field (Table 9) 
and confirmed by observations of known-age females in the hand (Table 11). 
Further changes in eye coloration apparently occur after the third year. 
Several females four and five years old possessed "golden" or "orange" 
irises with the appearance of darker pigmentation in the iris (Photos; 
13-15). 
Changes in eye coloration of individuals 
Sixteen Lesser Scaup females that were recaptured one or two years 
after banding provided information on changes in the eye coloration 
of individual birds (Table 12). Three of these females were known age 
and 13 were unknown age. Although changes in eye color were apparent 
in females originally banded in 1966 and 1967, the Munsell Color Charts 
were not used until 1968. Therefore, the information on changes in 
Figure 6. Eye coloration 
D. L. Trauger; 
1) #746--13930 
2) #746--13780 
3) #716--91467 
4) #716-•90544 
5) #716-•91153 
6) #685-•01151 
7) #716-•90517 
8) #716-•91316 
9) #716-•90552 
10) #716-•90232 
11) #566-•85558 
12) #656-•50708 
13) #706-•98741 
14) #606-•99652 
15) #566-•84441 
of known-age Lesser Scaup females. (Photos: 
Composite: F. W. Kent). 
Juvenile Very Dark Brown (2/2 lOYR) 
Juvenile Dark Brown (3/3 lOYR) 
Juvenile Olive (4/4 5Y) 
Yearling Dark Brown (3/3 lOYR) 
Yearling Olive Brown (4/4 2.5Y) 
Yearling Light Olive Brown (5/6 2.5Y) 
Two-year-old Light Olive Brown (5/6 2.5Y) 
Two-year-old Olive Yellow (6/8 2.5Y) 
Two-year-old Olive Yellow (6/8 5Y) 
Three-year-old Yellow (7/8 5Y) 
Four-year-old Yellow (7/8 5Y) 
Five-year-old Yellow (7/8 5Y) 
Four-year-old+ Yellowish Brown (5/6 lOYR) 
Five-year-old Olive Yellow (6/8 5Y) 
Four-year-old Brownish Yellow (6/8 lOYR) 
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Table 12. Changes in eye coloration of Lesser Scaup females between 
1968 and 1970. 
Band Number 1968 1969 1970 
716-91128® Dark Brown (1)^ Light Olive Brown (2) 
(3/3 lOYR) (5/6 2.5Y) 
716-91190 Light Olive Brown Olive Yellow 
(5/6 2.5Y) (6/8 5Y) 
716-91316* Olive Brown (1) Olive Yellow (2) 
(4/4 2.5Y) (6/8 2.5Y) 
746-13507 Yellow Yellow 
(7/8 5Y) (7/8 5Y) 
746-13519 Yellow Yellow 
(7/8 5Y) (7/8 5Y) 
746-13546 Dark Yellowish Brown Yellowish Brown 
(4/4 lOYR) (5/6 lOYR) 
746-13718 Olive Brown Olive Yellow 
(4/4 2.5Y) (6/8 2.5Y) 
746-13724 Light Olive Brown Yellow 
(5/6 2.5Y) (7/8 5Y) 
746-13727 Yellow Yellow 
(7/8 5Y) (7/8 5Y) 
746-13732 Olive Brown Light Olive Brown 
(4/4 2.5Y) (5/6 2.5Y) 
746-13741 Light Olive Brown Olive Brown 
(5/6 2.5Y) (6/8 2.5Y) 
746-13763 Olive Yellow Olive Yellow 
(6/8 5Y) (6/8 5Y) 
776-15175 Light Olive Brown Olive Yellow 
(5/6 2.5Y) (6/8 5Y) 
776-15198 Olive Yellow Yellow 
(6/8 5Y) (7/8 5Y) 
776-15273 Yellow Yellow Yellow 
(7/8 5Y) (7/8 5Y) (7/8 5Y) 
685-01151* Light Olive Brown (1) Olive Yellow (2) 
(5/6 2.5Y) (6/8 5Y) 
^Known-age female. 
^Age in parentheses. 
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eye coloration of individual females is limited to the 1968 through 1970 
recaptures. 
Females with initial eye colors of Dark Brown (3/3 lOYR), Olive Brown 
(4/4 2.5Y), Dark Yellowish Brown (4/4 lOYR), and Light Olive Brown 
(5/6 2.5Y) all experienced changes in coloration to Light Olive Brown 
(5/6 2.5Y), Yellowish Brown (5/6 lOYR), Olive Yellow (6/8 2.5Y), Olive 
Yellow (6/8 5Y), and Yellow (7/8 5Y). Olive Yellow (6/8 5Y) eyed females 
either stayed the same color or changed to Yellow (7/8 5Y). The females 
with Yellow (7/8 5Y) eye colors remained unchanged over a two or three 
year period. These observations confirm that changes in eye coloration 
occur from year to year. The pattern of these changes is consistent with 
the development of eye coloration observed in known-age females. 
Variations in eye coloration within population 
During 1968, 1969, and 1970, the eye color of 503 Lesser Scaup females 
one year old and older was determined using the Munsell Color Charts to 
show the variation in coloration (Table 13). These females were captured 
for banding by bait-trapping and drive-trapping on two or three large 
molting lakes during July and August. Females captured for initial banding 
and recaptures of previously banded birds are included in Table 13. 
In spite of marked variation in eye coloration (Table 13), the six 
major colors were Dark Brown (3/3 lOYR), Olive Brown (4/4 2.5Y), Light 
Olive Brown (5/6 2.5Y), Olive Yellow (6/8 2.5Y), Olive Yellow (6/8 5Y), 
and Yellow (7/8 5Y). These were the principal eye colors observed in 
Lesser Scaup females of known age (Table 11), 
Although it is not known if this sample is representative of the 
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Table 13. Variations in eye coloration observed in adult Lesser Scaup 
females trapped in 1968, 1969, and 1970. 
Eye Color (Munsell) 1968 1969 1970 Total 
Dark Grayish Brown 
3/2 lOYR 11 2 
3/2 2.5YR 1 1 
Dark Brown 
3/2 7.5YR 3 2 5 
3/3 lOYR 16 19 9 44 
4/3 lOYR 12
Dark Yellowish Brown 
3/4 lOYR 4 2 6 
4/4 lOYR 3 8 7 18 
Olive Brown 
4/4 2.5Y 42 42 12 96 
Light Olive Brown 
5/6 2.5Y 26 35 21 82 
Yellowish Brown 
5/6 lOYR 3 8 1 12 
5/8 lOYR 12 1 4 
Olive 
5/6 5Y 12 3 
Brownish Yellow 
6/8 lOYR 111 3 
Olive Yellow 
6/8 2.5Y 21 25 7 53 
6/8 5Y 22 36 28 86 
Yellow 
7/8 2.5Y 112 4 
7/8 5Y 36 28 18 82 
Total 181 214 108 503 
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Lesser Scaup population, the range of eye coloration indicated that all 
age classes were represented. Further study may reveal additional 
variations in the future. 
* * * 
Although ornithologists apparently have never analyzed eye color­
ation in relation to age for any species or group of birds, a perusal 
of the literature reveals that changes in eye coloration between juveniles 
and adults is a rather common phenomenon in birds. A diversity of avian 
families, e.g., penguins, loons, grebes, ducks, hawks, pheasants, gulls, 
and owls, have representative species exhibiting conspicuous changes 
in iris pigmentation in relation to age. In species characterized by an 
extended subadult period between the juvenile and adult stages, such as 
the Bald Eagle (Haliaeetus leucocephalus) or Herring Gull (Larus argen-
tatus), there is a concomitant transition in eye coloration. Recently, 
Hamerstrom (1968) reported on the changes in the eye coloration of the 
Marsh Hawk (Circus cyaneus) in relation to age. She found a progressive 
change from "brown" to "yellow" irises in females between 1 and 5 years 
old. Linsell (1969) noted the differences in eye color between subadult 
and adult Common Goldeneyes (Bucephala clangula). Thus, there is evidence 
linking the development of adult eye coloration with the attainment of 
sexual maturity in several species of birds. 
Apparently, the first person to suspect a possible relationship 
between eye coloration and age in the Lesser Scaup was R. D, Harris, a 
wildlife biologist with the Canadian Wildlife Service. He conducted a 
three-year production study of the scaup in the parklands of Alberta 
between 1957 and 1959 (Harris, 1962). Although he was not working with 
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known-age ducks, he observed differences in eye coloration of the females. 
Harris (personal communication) speculated that the younger females had 
brown eyes and the older females had yellow eyes. My observations of 
known-age Lesser Scaup on the Yellowknife Study Area confirmed this rela­
tionship between eye coloration and age. 
Little is known about the physiology of iris pigmentation, particu­
larly in relation to pigment changes and age. Undoubtedly, these shifts 
in pigments resulting in changes of eye coloration are under hormonal 
control, especially in species where eye coloration is closely related 
to sexual maturity. In the Lesser Scaup, changes in eye coloration in 
both the male and female probably are governed by androgens; however, 
this hypothesis has yet to be verified. 
Although no known-age males were studied, the basis for the conjecture 
that androgen secretion governs the iris pigmentation follows. Young 
males have a rapid shift in eye coloration from olive brown to bright 
yellow. In some individuals, this change is completed within 60 days, 
and for most males, the eye has turned yellow within 120 days. The eye 
coloration of all adult males on the breeding grounds is yellow. 
Females also secrete small amounts of androgens by the interstitial 
cells of the medulla of the ovary (Taber, 1951). Presumably, as the 
female increases in age, and becomes more sexually developed, the level 
of androgen production also may increase. The higher levels of androgens 
would cause a shift from the brown to the yellow pigmentation in the 
female as observed in the male. However, this transition requires two 
to three years for the females as compared to the two to three months for 
males. There was no opportunity to determine if seasonal changes in eye 
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coloration occurred during the breeding season. Although there is no 
evidence for such changes, the possibility exists that slight alteration 
in eye coloration may take place, particularly in yearling and two-year-
old females. The eye coloration of these age classes is in transition 
from the brown of the juvenile to the yellow of the adult. At this 
time, the eye coloration may be subject to changes due to differences 
in hormone levels during the breeding cycle. There is evidence that the 
androgens control the growth and coloration of the combs and bills of 
birds as well as the development of secondary sexual characteristics 
(Witschi, 1961). 
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BREEDING POPULATIONS 
The seasonal dynamics and composition of the breeding population of 
Lesser Scaup on the Yellowknlfe Study Area were determined by a series of 
weekly censuses. These counts were limited to the central five square 
miles of the study area between Mile 20 and Mile 30. In this Intensively 
studied portion, scaup were counted on 96 natural water areas. Including 
one stream, and numerous borrow pits and roadside ditches. Censuses were 
conducted at 5-10 day Intervals between May 15 and August 15 In 1967 and 
1968, and between June 1 and August 15 In 1969. In 1970, two counts were 
completed between June 1 and June 15 to detenittne the breeding population. 
Counts were made from 6 a.m. to 12 noon (MST), and the entire study area 
was covered within a 1-3 day period. A canoe was used In making counts on 
the larger natural ponds while smaller water areas were visited on foot. 
Adult ducks were classified as pairs, groups (two or more males with 
one female), flocked males, lone males, flocked females, and lone females. 
During 1968, 1969, and 1970 an attempt was made to determine eye coloration 
of every female as an estimate of age. The three colors recorded were 
brown, yellowish brown, and yellow. In addition, the behavior of various 
components of the population was observed to determine the role played 
by each category. The reproductive status of these components was determined 
by collecting a representative sample for autopsy away from the inten­
sive study area (Miles 0-20 and Miles 30-50) in order to minimize disturbance. 
Spring Arrival 
First arrivals of Lesser Scaup were observed during the second 
week of May (Table 14). These early arrivals generally consisted of an 
Table 14. Spring arrival and migration of Lesser Scaup in relation to weather and habitat 
conditions on the Yellowknife Study Area, 1967-1970. 
Year 
Mean May 
Temperature® 
(°F) 
First arrival Initial influx Major influx 
Pond 
Ice-free date 
1967 35.9 May 13 May 18 May 20-24 June 1 
1968 36.8 May 11 May 14 May 19-23 May 30 
1969^ 38.9 May 10 May 13 May 18-21 May 24 
1970^ 40.6 May 9 May 12 May 18-22 May 25 
^Table 1. 
^Information obtained from Yellowknife residents and Northwest Territories Game Officers. 
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isolated pair, one or two unpaired males, or a trio (a pair accompanied by 
an accessory male). The initial influx of migrants occurred 3 to 5 days 
following the first arrivals with the main influx commencing within 7 to 
10 days (Table 14). 
The chronology of migration was influenced by weather and habitat 
conditions. Table 14 shows the strong relationship existing between 
May temperatures and the spring migration of Lesser Scaup. The melting of 
ice and the availability of food in the ponds is dependent upon temperature. 
At this latitude, migration is compressed into a relatively short period 
of time immediately preceding the onset of nesting. The peak of migration 
lasts only 3 to 5 days and is remarkably constant year-to-year between 
May 18 and 24. The chronology of migration and the numbers of Lesser Scaup 
were influenced not only by the prevailing weather and habitat conditions 
but by the spring phenology both to the south and north of the study area. 
Courtship and pair formation apparently were completed prior to 
arrival on the study area. Although flocks of 25-30 Lesser Scaup were 
observed during the migration period, all females were accompanied by 
males and appeared to be paired. Courtship displays and aggressive sexual 
behavior were not observed in these flocks. Feeding and resting were the 
principal activities during the pre-nesting period. 
The arrival of the resident population was indicated by the return 
of marked females which coincided with the main influx of migrants. In 
1967 and 1968 the first marked females, known adults (two-years-old and 
older) were observed after the initial influx of scaup but before the peak 
of migration. Although there was considerable overlap of arrival dates. 
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adult females generally returned earlier than yearling females. Migration 
continued until the second week of June when the last marked yearling 
females arrived. 
Seasonal and Annual Fluctuations 
Breeding populations of Lesser Scaup on the Yellowknife Study Area 
were characterized by a marked seasonal decline (May through August) but 
a consistent year-to-year annual cycle (Figure 7). The greatest variabil­
ity occurred immediately following the peak of migration during the last 
week of May and first week of June, when the breeding pairs are dispersing 
for nesting. Unfavorable weather and habitat conditions farther northward 
resulted in a buildup of scaup on the study area in 1969. Typically, the 
last migrants did not leave the study area until the first week of June, 
while resident pairs continued to arrive into the second week of June. 
To determine the potential breeding population, the two counts con­
ducted between June 1 and 15 were averaged to minimize the error in esti­
mation of the breeding population and to adjust for the population fluctua­
tions recorded for this period (Figure 7). For example, the June 1-7 count 
was too high in 1969 because migrants were delayed on the study area but 
was too low in 1967 because of a late arrival of yearlings. The June 8-14 
census was lower than the breeding population in 1969 because nesting was 
well advanced by this period, whereas in 1967 nesting was delayed by in­
clement weather. In 1968, the population was relatively stable during 
the pre-laying and laying period. 
During the four years of the study, the breeding population of 
Lesser Scaup was relatively constant from year to year. The estimated 
potential breeding population (based on the total number of females) was 
Figure 7. Seasonal dynamics of Lesser Scaup breeding populations 
on the Yellowknife Study Area, 1967-1969. 
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152 pairs (30 per square mile) in 1967, 164 pairs (33 per square mile) 
in 1968, 169 pairs (34 per square mile) in 1969, and 151 pairs (30 per 
square mile) in 1970. These consistent population levels may reflect the 
relative stability and carrying capacity of the habitat on the study 
area. 
After June 15, fluctuations in the population followed a uniform 
pattern throughout the remainder of the season as the ducks completed 
their annual reproductive cycle (Figure 7). The scaup population leveled 
off for about two weeks in late June. About July 1, a predictable, rapid 
decline in the number of breeding pairs was evident as pair bonds weakened 
When the females began incubation and the males commenced the annual molt, 
the males abandoned the nesting and nonnesting females resulting in a marked 
exodus from the study area. From July 15 to August 1, there were virtually 
no scaup that could be classified as "breeding pairs." 
The population decline on the study area coincided with the onset 
of the hatching period. Perhaps the exodus of adults was timed to reduce 
food competition between adults and young. Salomonsen (1968:6) stated 
that there is "a high selective advantage when a part of the population 
(adult males and/or nonbreeders) perform a molt migration, leaving the 
breeding areas and their food resources for the female and ducklings." 
A potential shortage of food on the breeding grounds was cited as the 
ultimate cause of the development of molt migration. 
It is unknown where the bulk of the Lesser Scaup population went 
during the post-breeding period for molting. Concentrations of scaup and 
other species are reported in July and August around the numerous islands 
and bays of Great Slave Lake, particularly the North Arm (Hortin Jensen 
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and Ed Welleln, personal communications). In addition, a number of molting 
scaup are found In large concentrations on several large lakes and ponds 
on or adjacent to the study area. However, these were predominantly 
females, particularly In late July and August. On these molting areas, 
a number of scaup were captured for banding during the study. 
Social Components 
In addition to data on population fluctuations (Figure 7) frequent 
censuses of Lesser Scaup provided Information on the seasonal dynamics 
of population components (Figure 8). Because of the consistency observed 
year to year not only In the population fluctuations (Figure 7) but also 
in the population components, the weekly counts for 1967 through 1969 have 
been averaged for presentation in Figure 8 to show the generalized seasonal 
pattern of the various components. 
Throughout the migration and nesting periods (May 15-June 30), most 
of the breeding population was segregated in pairs. These may be found 
on small ponds or along the shorelines and in the bays of the larger ponds. 
However, there was a definite temporal pattern in the spatial distribution 
of pairs. In early morning (6 a.m.), the birds were dispersed, whereas 
in late afternoon (4 p.m.), they were found in loose aggregations on 
larger ponds in the vicinity. 
Groups composed of several males and one female were regularly 
observed during the summer, but they were more numerous early in the 
breeding season. The number of males varied from 1 to 18, but the most 
common association was 2 males with 1 female called "trios." During 
the 1967-1969 period, 76 per cent of 173 groups were "trios." Sixteen 
per cent of the groups were composed of 3 males and 1 female. Groups 
Figure 8. Seasonal changes in various components of the breeding 
population of Lesser Scaup on the Yellowknlfe Study Area. 
The number of ducks in each category represents a mean 
calculated from each weekly period from the 1967-1969 
population data. 
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consisting of 4 or more males with a single female represented 8 per cent 
of such groupings. 
These aggregations consist of a mated pair plus one or more accessory 
males. Numerous observations throughout the study on both marked and 
unmarked groups indicated that these associations were randomly formed 
and limited in duration. The biological significance of these groups 
is uncertain, but the extra males produce intraspecific strife and exert 
constant pressure on the paired males as they compete for the favored 
position beside the female. Numerically, groups represent a small propor­
tion of the breeding population and reflect the excess males in the scaup 
population. 
Lone males gradually Increased in number during the last week in 
May and first week of June. A peak number of lone males was reached 
during the third week of June coinciding with the height of nesting activ­
ities. However, lone males never constituted a significant proportion 
of the total population. 
Lone females were observed from the first week of June through the 
last week of July. The largest number of lone females was counted in 
late June and early July during the peak of the incubation period. In 
early June, lone females very often were sighted searching for nest 
sites or they were seen leaving or returning to nests. In late June and 
July, lone females were observed taking feeding recesses from their nests 
to feed and drink. Some of the lone females tallied in late July were 
ducks whose nests were recently destroyed. 
Flocked unmated males or males unaccompanied by females were observed 
on the study area throughout the summer. The size of these groups ranged 
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from 2 to 23 and averaged 3.4 based on 221 flocks observed between 1967 
and 1969. Flocked males were most numerous throughout the two weeks 
during and immediately following the peak of nesting, except for a large 
influx of unmated males during the height of migration. These moderate 
to large aggregations of flocked males were associated with scaup pairs 
which apparently are migrants destined for more northerly breeding areas. 
Marked females were rarely observed in these flocks. 
Flocked females or females.unaccompanied by males began to appear 
on the study area in late June. The number of females ranged from 2 to 
27 and averaged 5.0 based on 128 flocks observed between 1967 and 1969. 
These aggregations increased in number throughout July but began to de­
crease in early August as the birds moved to molting areas. Presumably, 
these flocks of females were (1) ducks that had attempted to nest but 
had their nests destroyed and did not attempt to renest; and (2) ducks that 
were nonbreeding or nonnesting females. 
Although all eye colors are represented, flocked females were 
predominantly "brown-eyed" yearlings. Sixty-four per cent of 179 flocked 
females for which the eye coloration was determined in 1968 and 1969 were 
"brown-eyed" females. Fifteen per cent were "yellowish brown-eyed" and 
21 per cent were "yellow-eyed" females. 
In general, the paired males did not remain on the study area for 
more than 7 to 10 days after their females began incubation, as the 
increase in the number of flocked males and lone males in late June did 
not equal the number of males observed in the breeding population during 
early June. There is a constant exodus of males from the study area 
throughout the breeding season. The unmated males were the first to 
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leave in early June followed fay the pair males in late June and early 
July. The few remaining flocked males in late July and early August 
completed the annual molt on the larger ponds of the study area. However, 
this number represented a small percentage of the original breeding 
population. A larger proportion of the females remained on the area 
for molting. 
Sex and Age Composition 
In the Lesser Scaup, the sexes and ages constituted measurable 
elements of the breeding population. Recently, Bellrose, Scott, Hawkins, 
and Low (1961) presented a comprehensive analysis of the causes and 
significance of sex and age ratios in ducks, including a review of the 
role of these factors in the productivity of waterfowl. 
Sex composition 
For several decades, waterfowl biologists have reported a disparity 
in the number of males and females in various duck populations. In all 
species, the males generally outnumber the females, but the diving ducks 
are characterized by the widest departure from the theoretical 50:50 sex 
ratio with the Lesser Scaup exhibiting the greatest disparity in the 
numbers of each sex (Bellrose e^ al., 1961). 
Sex ratios were one of the most observable population characteristics 
in ducks because of the marked sexual dimorphism in most species. In 
the past, greatest efforts in studying sex ratios have been made during 
the spring migration period and the fall hunting season. There is little 
information available on the sex ratios of ducks on the breeding grounds, 
in spite of the fact that nearly every waterfowl production study is 
dependent on a determination of the breeding population. As sex ratios 
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also are indicative of population status and productivity, the analysis 
of sex ratios in the Lesser Scaup was of considerable interest both from 
the biological and managment points of view. 
Table 15 presents data on the seasonal dynamics of the sex composition 
of the population in relation to the various stages of the breeding cycle. 
During the prebreeding period, the population was about 59 per cent males 
with a malerfemale ratio of 141:100. At this time (May 20-30), there 
were a large number of migrants present on the study area. Migrating 
flocks of scaup were composed of a large number of unmated males. 
Differences in sex ratio were least at the onset of nesting 
during the first week of June. A majority of the migrants had left 
the area with the resident population fairly well dispersed. The sex 
composition during this period ranged from 55 to 59 per cent males with 
an average of 57 per cent males for the three-year study. The male:female 
ratio was 132:100. 
During the second week of June, the proportion of males in the 
population increased as the females commenced nesting activities. Between 
1967 and 1969, the population was composed of from 59 to 63 per cent males 
and averaged 61 per cent males. The male: female ratio was 149:100 at this 
time. 
Sex ratios exhibited the greatest disparity during the last two 
weeks of June when the greatest proportion of the population was engaged 
in nesting activities. Females were either laying or incubating at this 
time, except for the nonbreeding or postnesting birds. The largest 
divergence in sex ratios (201 males:100 females) was observed between 
June 15 and 21 when the population was composed of an average of 67 per 
Table 15. Changes in the sex ratio of Lesser Scaup in relation to the breeding cycle on the 
Yellowknife Study Area, 1967-1969. 
Prebreeding Period Early Breeding Period 
Year May 20-30 June 1-7 June 8-14 
Males (%) Females (%) Total Males (%) Females (%) Total Males (%) Females (%) Total 
1967 347 (59) 240 (41) 587 
1968 299 (58) 218 (42) 517 
1969 — — — 
Total 646 (59) 458 (41) 1104 
Mean M;F ratio 141:100 132:100 149:100 
206 (59) 145 (41) 351 227 (59) 160 (41) 387 
238 (58) 173 (42) 411 212 (61) 154 (39) 346 
250 (55) 206 (45) 456 226 (63) 132 (37) 358 
694 (57) 524 (43) 1218 665 (61) 446 (39) 1091 
ON 
o 
Year June 15-21 
Late Breeding Period 
June 22-28 
Postbreeding Period 
July 10-20 
Males (%) Females (%) Total Males (%) Females (%) Total Males (%) Females (%) Total 
1967 232 (71) 94 (29) 326 191 (67) 92 (33) 283 7 (10) 60 (90) 67 
1968 199 (64) 110 (36) 309 178 (61) 116 (39) 294 5 (10) 45 (90) 50 
1969 184 (64) 102 (36) 286 181 (64) 100 (36) 281 2 ( 3) 71 (97) 73 
Total 615 (67) 306 (33) 921 550 (64) 308 (36) 858 14 ( 7) 176 (93) 190 
Mean M:F ratio 201:100 179:100 8:100 
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cent males. From June 22 to 28, the sex ratio began a gradual decline 
(179 males;100 females) with the males comprising only an average of 64 
per cent of the population. 
A sharp decline in the sex ratio occurred during early July as the 
pair bonds deteriorated, and the males, destined for molting areas, depart­
ed from the study area. Throughout the postbreeding period, males com­
prised less than 10 per cent of the population. The male;female ratio 
was 8:100 between July 10-20. 
The seasonal changes in the sex composition of the population are 
ahown in Figure 9 in relation to the total population on the study area. 
This analysis of the data clearly illustrates (1) the maximum percentage 
of males in the population during the height of the nesting period, and 
(2) the rapid decline in the number of males in the population immedi­
ately prior to the brood period. 
Age composition 
Wildlife biologists regularly use age ratios (juvenile:adult) as an 
index of population productivity. However, few field workers have been 
able to accurately determine the age structure of a particular breeding 
population, i.e., identify individual age-classes. Generally, an esti­
mation of the population age distribution is obtained from samples 
collected during the fall hunting season for certain species of mammals, 
e.g., deer. In birds, it has been almost impossible to distinguish age 
classes beyond the "adult" and "juvenile" categories (see Taber, 1969). 
The marked population of known-age Lesser Scaup studied on the 
Yellowknife Study Area offered a unique opportunity to study the behavior 
and productivity of several different cohorts. In addition, the pattern 
Figure 9. Seasonal changes in the sex composition of the Lesser 
Scaup population on the Yellowknife Study Area. 
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of eye coloration in relation to age provided a means of assessing the 
age structure of the entire breeding population. Table 16 presents the 
distribution of eye coloration observed during the 1968 and 1969 breeding 
seasons. In 1968, eye coloration was determined for an average of 67 per 
cent (range: 54-70 per cent) of the weekly populations on the study area 
compared to an average of 58 per cent (range: 54-72 per cent) in 1969 
(Table 16). The eye coloration was determined for 66 per cent of the 
females observed during the two counts in 1970. Determinations of eye 
coloration were incomplete for 1967 as the relationship between eye color 
and age was not entirely known at that point in the study. 
If all "brown-eyed" females are considered to be yearlings, and 
"yellowish brown-eyed" females are assumed to be two-year-olds, the 
"yellow-eyed" females represented that proportion of the population three 
years old or older. These seem to be reasonable assumptions based on 
observations of the eye coloration of known-age females, in spite of 
slight overlap (less than 10 per cent) between the eye colors of year­
lings and two-year-olds and between two-year-olds and older females 
(Tables 9 and 11). These differences probably compensate one another 
and result in a very small error in estimating the overall age structure 
of the population. If there is bias, a slightly larger number of year­
lings will appear to be two-year-olds and a greater proportion of two-
year-olds will appear to be three years old and older. Year-to-year 
variations in eye coloration within the various cohorts were assumed to 
be consistent, i.e., the range of eye coloration in a particular age 
class would not be markedly different between years. 
Table 16. Eye coloration of Lesser Scaup females in the 1968 and 1969 breeding population on the 
Yellowknlfe Study Area. 
Eye Coloration 
Period Brown Yellowish Brown Yellow Number of Percent 
Number Percent Number Percent Number Percent females Determined 
1968 
June 1 - 7  48 39 18 15 56 46 173 70 
June 8 -14 38 41 8 9 46 50 154 61 
June 15-21 48 64 8 11 19 25 110 65 
June 22-28 34 52 15 23 17 26 116 54 
July 1 - 7  33 49 9 13 25 37 88 77 
July 8 -14 20 74 2 7 5 19 45 61 
1969 
June 1 - 7  35 27 29 22 66 51 206 64 
June 8 -14 25 35 14 20 32 45 132 53 
June 15-21 24 48 8 16 18 36 102 50 
June 22-29 35 50 7 10 28 40 100 72 
July 1 - 7  24 44 5 9 25 46 106 51 
July 8 -14 28 58 5 10 15 31 84 55 
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As previously stated, the annual breeding population was estimated 
by averaging the population counts for the first two weeks of June. 
Based on these data and the above assumptions, it is possible to estimate 
that 40 per cent of the females were yearlings, 12 per cent were two-year-
olds, and 48 per cent were adults three years old and older in the 1968 
breeding population. In 1969, the proportion of yearlings in the popula­
tion declined to 31 per cent following a poor production season in 1968. 
Two-year-olds comprised 21 per cent of the females in 1969, which was 
nearly double the number in this age class during 1968 but represented 
50 per cent mortality for this cohort between the two years. (This is 
approximately the adult mortality rate calculated from the banding data.) 
Adults more than three years old accounted for 48 per cent of the females 
in 1969 as in 1968. 
In 1970, yearlings comprised 27 per cent of the breeding population 
while two-year-old and three-year-old and older females represented 23 
per cent and 50 per cent, respectively. Although the 1969 production 
season was slightly better than in 1968, the proportion of yearling 
females in the 1970 breeding population declined due to apparent high 
mortality during the hunting season. The number of marked yearlings also 
showed a drop in 1970 compared to 1969 (Table 17) in spite of the fact 
that more ducklings were banded in the fall of 1969 than in 1968 (Table 4). 
The proportion of adult females three years old and older was reraarkedly 
constant (48-50 per cent) during all three years. 
Indirect evidence for nonbreeding in a proportion of the yearling 
cohort is indicated in Table 16. In both 1968 and 1969, the percentage 
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of "brown-eyed" females nearly doubled as the breeding season progressed 
from early June through the middle of July. Females with "yellowish brown" 
and "yellow" eyes declined by nearly 50 per cent during this same period. 
Another relationship suggested by the data in Table 16 is the chro­
nology of nesting for the various cohorts. Apparently, adults two years 
old and older began nesting earlier than the yearlings as the proportion of 
"yellowish brown" and "yellow" eyed females declined more rapidly than the 
"brown" eyed females. Observations of marked known-age females confirmed 
this trend, but it also appeared to be characteristic of the entire popu­
lation. 
Table 17. Number of marked Lesser Scaup females of known age on the 
Yellowknife Study Area, 1967-1970. 
Year 1 2 
Age of marked females 
3 4 "Adult" 
%-30 
Mile 
20-30 Total 
Mile 
20-30 Total 
Mile 
20-30 
Total 
S-30 
1967 9(64)* 14 - - - - - - 3(27) 11 
1968 13(38) 34 10(63) 16 - - - - 12(35) 34 
1969 11(42) 26 15(48) 31 7(78) 9 - - 14(25) 56 
1970 9(41) 22 8(62) 13 9(53) 17 3(50) 6 10(26) 39 
Total 42(44) 96 33(55) 60 16(62) 26 3(50) 6 39(28) 140 
^Number in parentheses represents a percentage of the total. 
Table 17 presents the number of marked known-age females returning 
to the Yellowknife Study Area between 1967 and 1970. The number of marked 
68 
females observed on the intensively worked portion of the study area 
(Miles 20-30) is shown separately from the number sighted on and adjacent 
to the entire IS-square-mile study area. During the four-year study, 
94 (50 per cent) of the 188 known-age females available for study were 
present on the intensive study area, including 42 (44 per cent) of the 
yearlings, 33 (55 per cent) of the two-year-olds, 16 (62 per cent) of the 
three-year-olds, and 3 (50 per cent) of the four-year-olds (Table 17). 
In addition, 39 (28 per cent) of 140 adult females of unknown age were 
observed within this segment. The number of marked females was thought 
to be sufficiently large to provide an adequate sample for evaluating the 
relationship between chronological age and population productivity, the 
principal objective of this study. 
69 
BROOD PRODUCTION 
The chronology of hatching and production of broods were determined 
through a series of brood counts on the five-square-mile study area be­
tween Mile 20 and Mile 30. These counts generally were made in conjunction 
with the weekly population census. Brood counts were conducted from the 
hatching of the first brood (July 1) until after the hatching of the last 
brood (August 15) during all four years. Supplemental observations of 
broods were recorded whenever broods were sighted on the study area. 
Brood observations were made during peaks of brood activity in the morning 
(6-10 a.m.) and in the evening (5-9 p.m.). A canoe was employed in con­
ducting brood counts on the larger ponds while the smaller water areas 
were visited on foot. 
For each brood, field notes were recorded on the number and age class 
of ducklings, date and time of observation, and the location on the study 
area. Broods were aged in the field according to age class based on 
plumage development as described by Gollop and Marshall (1954). In 
addition, the eye coloration of each female accompanying a brood was de­
termined. If the female was marked, the color and symbol of the marker 
were noted. 
The total number of broods produced on the study area was determined 
by summarizing the brood observations obtained during the brood-rearing 
period. Duplicate observations of the same brood were identified by com­
paring the brood size and age of broods sighted on successive counts. 
The estimated number of broods produced was 62 (12 per square mile) in 
1967, 47 (9 per square mile) in 1968, 56 (11 per square mile) in 1969, 
and 59 (12 per square mile) in 1970. 
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Hatching Chronology 
Hatching dates for broods were determined by "hack-dating" the mid­
point age of broods in various age classes from the date of observation 
(Gollop and Marshall, 1954). When more than one brood observation was 
available for a given brood, an average date of hatch was determined. 
This date was based on two or more observations of a brood on different 
dates. For example, if these observations indicated hatching dates of 
July 13, July 15 and July 17, the date used in determining chronology of 
hatching was July 15. 
Figure 10 presents the hatching dates of the broods observed on the 
intensive study area during the four-year study. In general, the first 
broods of scaup were observed during the last week of June or first week 
of July. Hatching continued throughout July with the last broods appear­
ing during the second week of August. The hatching period was shortest in 
1967 due to inclement weather early in the nesting season and was longest 
in 1969 as a result of more favorable weather conditions (Table 13). 
Although there were fewer broods observed, the hatching period in 1968 
was nearly as long as 1969 and identical to 1970. 
The chronology of hatching is compared for the four years in Figure 
11 using cumulative hatching curves. During the first half of the hatch­
ing period, the early 1969 season was 1 to 5 days ahead of the 1968 and 
1970 seasons and 5 to 10 days ahead of the late 1967 season. However, 50 
per cent of the hatch occurred prior to the third week of July even in 
1967. After the third week of July, the proportion of broods hatching 
was nearly uniform throughout the remainder of the season except in 1970. 
Figure 10. Hatching dates of Lesser Scaup broods on the Yellowknife 
Study Area, 1967-1970. 
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Figure 11. Hatching chronology of Lesser Scaup broods on 
the Yellowknife Study Area, 1967-1970. 
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Annual Productivity 
To determine the percentage of pairs producing a brood, the observed 
number of broods was divided by the estimated number of breeding pairs on 
the study area (Table 18). The production of broods was highest (41%) in 
1967 and was lowest (29%) in 1968. In 1969, brood production (33%) was 
slightly above 1968 but considerably below 1967, while in 1970, brood 
production (39%) nearly equalled 1967 and was considerably above 1968. 
Factors influencing year-to-year differences in brood production involved 
the complex interrelationship of weather and habitat conditions as well 
as population composition during the breeding season. During the four-
year period, 35 per cent of the 636 pairs produced the 224 broods observed 
on the intensive study area. 
Class I (downy) brood sizes were used in the analysis of population 
productivity as few broods were counted in the older age classes. Most 
of the broods were still Class II when the field work was terminated. In 
addition, it was difficult to make accurate counts of broods in the older 
age classes due to the increasing tendency of the broods to band together 
in large aggregations involving several age classes of ducklings and one 
or more females. 
The number of Class I ducklings accompanied by a single female 
ranged from 1 to 13 per brood in 1967, 2 to 12 per brood in 1968, 2 to 18 
per brood in 1969, and 1 to 16 per brood in 1970. The large brood sizes 
in 1969 and 1970 probably represented a composite of at least two broods. 
Average Class I brood sizes are presented in Table 18 for the four-year 
study. The average brood size was smallest (6.3) in 1967 and 1968 and 
was largest (7.4) in 1970. In 1969, the average brood size (6.4) was 
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slightly larger than 1967 and 1968 but was considerably less than 1970. 
The average brood size was 6.6 for the 1967-1970 period. 
Population productivity is expressed as the number of Class I duck­
lings produced per breeding pair. Duckling production was estimated by 
multiplying the number of broods produced times the average Class I brood 
size. Then, the number of ducklings produced was divided by the number 
of breeding pairs to determine the annual productivity (Table 18). 
Productivity waa beat in 1570 ràen 2.9 ducklings were produced per 
breeding pair. The poorest productivity (1.8 ducklings per breeding pair) 
occurred in 1968. The number of ducklings produced per breeding pair was 
2.2 in 1969 and 2.6 in 1967 intermediate between the 1968 and 1970 rates 
of productivity. For the four-year period, population productivity 
averaged 2.3 ducklings per breeding pair. 
Crissey (1957) estimated that ducks must generally rear approximately 
1.25 ducklings to the flying stage per adult in order to offset annual 
mortality. Thus, the population productivity must be roughly 2.5 duck­
lings per breeding pair to maintain the population. Between 1967 and 1970, 
productivity of Lesser Scaup on the Yellowknife Study Area was below this 
level in 1968 and 1969. Whether the productivity is sufficient to main­
tain the local population is dependent upon the mortality rates sustained 
by this population. 
Age-related Production 
Between 1967 and 1970, 42 yearling females produced only 2 broods on 
the intensive study area, whereas 33 two-year-old females produced 9 
broods, 16 three-year-old females produced 7 broods, and 3 four-year-old 
Table 18. Estimation of productivity of Lesser Scaup on the Yellowknife Study Area (Mile 20-30), 
1967-1970. 
Year 
Number of 
breeding 
pairs 
Number of 
broods 
Percent of 
pairs 
producing 
broods 
Average 
Class I 
brood 
size 
Class I 
ducklings 
produced 
Class I 
ducklings 
per 
breeding 
pair 
1967 
1968 
1969 
1970 
152 
164 
169 
151 
62 
47 
56 
59 
41 
29 
33 
39 
6.3 
6.3 
6.4 
7.4 
388 
294 
356 
435 
2 .6  
1.8 
2 . 2  
2.9 
Total 636 224 35 6 . 6  1473 2.3 
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females produced 2 broods (Table 19). Observations of brood production 
by known-age females elsewhere on or adjacent to the Yellowknife Study 
Area supported these results, i.e., the 96 yearling females known to 
return to the vicinity of Yellowknife produced only 4 broods between 1967 
and 1970. 
During the study, there was a progressive increase in the number of 
broods produced with advancing chronological age (Figure 12). Yearling 
females were consistently unproductive with less than 15 per cent of 
the age-class ever producing a brood. Poor nesting success and nonnesting 
are believed to contribute to the low productivity of yearlings. Two-
year-old females experienced low reproductive success compared with the 
older females. They also exhibited considerable variability in production 
from year to year. In three-year-olds and four-year-olds, more than 40 
per cent of the females were successful in producing a brood. In addition, 
production continued to Increase with age. It is apparent that females 
must be three years old or older before their productivity equals or 
exceeds the productivity of the entire population. Apparently, the age 
structure and nesting experience of the population are Important factors 
governing the productivity of Lesser Scaup. 
In 1967, observations of the eye coloration of brood females indi­
cated that the early broods were being reared by "yellow-eyed" females. 
Unfortunately, the eye coloration of less than half of the females was 
noted. During 1968, 1969 and 1970, the eye coloration of every brood 
female was determined (Figure 13). Although "brown-eyed" and "yellow-eyed" 
females were observed with the earliest and latest broods hatched, the 
Table 19. Brood production by known-age Lesser Scaup females on the Yellowknlfe Study Area 
(Mile 20-30), 1967-1970. 
Year 
1967 1968 1969 1970 Total 
No. No. No. No. No. No. No. No. No. No. 
Age of of % of of % of of % of of % of of % 
pairs broods pairs broods pairs broods pairs broods pairs broods 
11 13 0 0 11 0 0 9 1 11 42 
vo 
10 20 15 33 25 33 27 
43 44 16 44 
67 67 
Figure 12. The relationship of chronological age to brood 
production of marked Lesser Scaup females on the 
Yellowknife Study Area, 1967-1970. 
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median hatching date for broods accompanied by "yellow-eyed" and "brown-
eyed" females occurred during the third and fourth weeks of July, respec­
tively. In every year, there was a definite pattern suggesting that 
"yellow-eyed" females began successful nesting earlier than did "brown-
eyed" females. Females with "yellowish brown" eyes exhibited no partic­
ular trend. 
In 1969, a substantial amount of renesting may have occurred as indi­
cated by the double peak of broods being reared by "yellow-eyed" females 
(Figure 13). No such evidence of renesting was apparent in 1968. Dif­
ferences in the incidence of renesting during 1968 and 1969 may have been 
responsible for the differences in the number of broods produced between 
the two years. In 1970, the initial nesting attempts apparently were 
hi^ly successful resulting in little renesting. 
Indirect evidence for lower productivity by yearlings is suggested if 
the percentage of "brown-eyed" females in the breeding population is com­
pared with the proportion of broods produced by "brown-eyed" females. 
Although "brown-eyed" females comprised an estimated 40 per cent of the 
breeding population in 1968, they only produced 26 per cent of the broods. 
In 1969, "brown-eyed" females represented 31 per cent of the breeding pairs 
and produced 23 per cent of the broods. "Brown-eyed" females represented 
27 per cent of the pairs and produced 20 per cent of the broods in 1970. 
Production by the other "age classes" was more or less proportional to 
their respective percentage of the breeding population, except the females 
with "yellowish-brown" eyes in 1968. These females produced 28 per cent 
of the broods in 1968 but represented only 12 per cent of the breeding 
population. In spite of the assumptions and problems involved in 
Figure 13. Eye coloration of Lesser Scaup females with broods 
on the Yellowknife Study Area in 1968, 1969, and 1970. 
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extrapolating these trends to the entire breeding population, brood pro­
duction in relation to eye coloration of the females is in general agree­
ment with patterns of brood production observed for marked females of 
known age. 
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discussion 
The reproductive rates of Anatids are governed not only by the number 
of eggs hatched and the number of young reared but also by the age of 
maturity. In the past, little effort was directed toward determining the 
influence of age, a factor which may significantly affect many aspects of 
reproduction, on the breeding biology and population ecology of waterfowl. 
Lack (1966) has summarized a number of long-term studies which demonstrated 
the importance of age in the reproductive rates of several avian species. 
However, the age of maturity has been determined definitively in the wild 
for only a few species of waterfowl, e.g.. Wood Duck (Grice and Rogers, 
1965), Canada Goose (Branta canadensis)(Craighead and Stockstad, 1964). 
For most species, the age of first breeding has been estimated from 
records of birds reared in captivity (Weller, 1964:40). Fortunately, there 
is an increasing awareness among ornithologists as well as a growing body 
of knowledge concerning the relationship of age to the behavior and repro­
duction of birds. Thus, we may stand at the threshold of a more sophis­
ticated understanding of waterfowl biology and productivity. 
Relationship of Age to Breeding Biology of Waterfowl 
Breeding age 
Weller (1964:40) and Lack (1968:237) reviewed the age of first breed­
ing in the Anatidae. They stated that most species of the Anatini, 
Aythyini, Tadomini, Cairlnini, Oxyurini, and Dendrocynini probably breed 
as yearlings while most Mergini breed at the age of two and males possibly 
not until a year later. In the Anserini, geese (Branta and Anser) appar­
ently breed at the age of two or three whereas the swans (Cygnus) do not 
breed until the age of three, four, or five. 
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OC all the tribes, the greatest disagreement among various workers 
centers on the age of maturity of the Aythyini. Delacour and Mayr (1945) 
and Delacour (1959) have stated that species classified in this tribe breed 
in the first year. Weller (1964) and Lack (1968) concluded that females 
of the Aythyini first breed when a year old, but the males may not breed 
until two years old, probably correlated with the predominance of males 
in the population. Nevertheless, Boyd (1962) expressed the view that in 
some species of Aythya, and possibly most, females may not mature until 
two years old. 
Dement'ev and Gladkov (1952) stated that the age of maturity in 
Greater Scaup (Aythya marila) was probably in the second year of life in 
the Soviet Union. They also reported that a portion of the populations of 
the Common Pochard (Aythya ferina) and Tufted Duck (Aythya fuligula) 
probably did not breed until the second year based on the observation of 
a number of birds lingering on the wintering grounds. In North America, 
Cooke (1906) and Wetmore (1920) observed Lesser Scaup far from the breed­
ing grounds during spring and summer and concluded that some individuals 
of this species did not breed until two years old. The age of maturity 
in the Lesser Scaup has long been debated (Wetmore, 1920; Bent, 1923; 
Munro, 1941; Kessel, 1958; McKnlght and Buss, 1962). Moreover, Bent 
(1923) and Phillips (1925) reported that Greater Scaup generally do not 
breed until their second year. Great numbers of this species were ob­
served as nonbreeders away from the breeding grounds according to 
Phillips (1925). 
Havlin (1967) suspected a considerable degree of nonbreeding among 
Common Pochards and Tufted Ducks because of the wide divergence in the 
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number of nests found in relation to the number of pairs observed on ponds, 
in Czechoslovakia. Similarly, Dzubin (1969) accounted for the nests of 
only 44 to 52 per cent of the Lesser Scaup population in Saskatchewan 
between 1956 and 1958. A deterioration in habitat conditions, including 
lowered water levels and decreased pothole numbers, drastically lowered 
the proportion of the population nesting in 1959. Rogers (1964) described 
a similar response of Lesser Scaup to drought conditions during the same 
period in Manitoba. Earlier, Munro (1941) and Gehrman (1951) reported 
nonbreeding flocks of Lesser Scaup in British Columbia and Washington, 
respectively. However, the role of yearlings in the nonbreeding of ducks 
reported by these workers is unknown, although Munro (1941) stated that 
the nonbreeding birds on his study areas were yearlings based on plumage 
characteristics. 
Although the only Canvasbacks breeding in captivity were more than 
one year old, Hochbaum (1944:52-53) expressed the opinion that wild 
females of this species commonly nested during their first spring. He 
suspected that many of the unpaired males were yearlings, but he thought 
that the young males were equipped for reproduction. Mendall (1958:7) 
stated that the Ring-necked Duck was sexually mature at one year of age, 
but he presented no evidence to support this view. Hand-reared Redhead 
females were known to nest in the wild as yearlings at Delta, Manitoba 
(Weller, 1959:344; Weller and Ward, 1959:429). 
Recent research by Soviet scientists on known-age Tufted Ducks has 
demonstrated that yearling females reproduce rather ineffectively 
(Mihelson, Lejins, Mednis, and Limpins, 1970). They reported the highest 
degree of reproductive success in two-year-old females but stated that 
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this becomes lower in the third year. 
Reports are fewer for the Anatini, but nonbreeding has been observed 
in several species. In Manitoba, Sowls (1955:39) described the return 
of captive-reared and wild-trapped Mallard, Pintail, and Blue-winged 
Teal juvenile hens to nest in the Delta Marsh during the following spring. 
However, the nests of only eight of the 18 captive-reared females known 
to return were found. Stotts and Davis (1960:132) reported the presence 
of nonbreeders, presumably young birds, in a population of Black Ducks 
(Anas rubripes) in Maryland. At Delta, Manitoba, Dane (1965) studied 
the nesting of yearling Blue-winged Teal (Anas discors) females. Oring 
(1969:48) found that yearling Gadwall (Anas strepera) males in captivity 
at Delta were apparently less likely to breed than older birds; no infor­
mation was presented on the incidence of nonbreeding in yearling females. 
In Maine, Coulter and Miller (1968) reported the breeding of yearling 
female Black Ducks and Mallards. Dzubin (1969:192) reported nonbreeding 
in several species of dabbling ducks, including Mallards, American 
Widgeon, and Gadwalls, in Saskatchewan. He attributed it to deteriorat­
ing habitat conditions and concluded that the mechanisms involved in non-
breeding under conditions of poor quality habitat and high pair densities 
were not known. He had no information on the ages of these birds. Never­
theless, Dement'ev and Gladkov (1952) discussed the incidence of non-
breeding in several species of dabbling ducks, including the Mallard, 
Pintail, Gadwall, Shoveler, Garganey (Anas querquedula), and European 
Widgeon (Anas penelope), in the Soviet Union. Because these species are 
frequently observed in flocks and as wanderers away from the breeding 
grounds, they concluded that a number of these ducks do not mature until 
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two years of age. 
Hence, the Aythyini probably represent an intermediate group be­
tween the Anatini and Mergini with respect to the onset of sexual matur­
ity. In the Anatini, the sexes generally mature in the first year, but 
there is a possibility that some individuals may not breed until the 
second year in certain situations. In the Aythyini, the incidence of non-
breeding may affect a significant proportion of the populations of Lesser 
Scaup, Greater Scaup, and Tufted Duck, particularly the younger age-
classes. In the Mergini, the onset of maturity is deferred to the second 
year of life in all species as far as known, but additional work may 
reveal departures from this pattern, e.g., segments of some populations 
may not become sexually mature until three years of age. 
Breeding behavior 
Recent research on several species has demonstrated the influence of 
age on many aspects of the breeding behavior of waterfowl. Stotts and 
Davis (1960:132) reported that adult Black Ducks in Maryland formed pairs 
earlier in the breeding season than the young birds which were nesting 
for the first time. As previously discussed, several studies have shown 
differential rates of migrational homing between birds banded as adults 
and as juveniles (Sowls, 1955:37; Bellrose £t ad., 1964:672; Grice and 
Rogers, 1965:26). In addition, Sowls (1955:37) found a differential in 
the time of arrival to the breeding grounds; older breeding birds arrived 
first and the returning juveniles arrived later. 
The chronology of nesting also is greatly influenced by age. In 
Maine, Kendall (1958:78) obtained circumstantial evidence suggesting that 
the first Ring-necked Ducks to nest were the experienced older birds. 
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Gates (1962:49) observed that adult Gadwall females were among the earliest 
to begin nesting in Utah. Bellrose et al. (1964:672) stated that Wood 
Duck yearlings began nesting in Illinois about two weeks later than adults. 
Likewise, Grice and Rogers (1965:35) showed that older Wood Duck females 
began laying earlier than did yearling females in Massachusetts. At 
Delta, Manitoba, Dane (1965, 1966) reported that yearling Blue-winged Teal 
females nested later than older females. In Maine, Coulter and Miller 
(1968:14) found that in both Black Ducks and Mallards the older birds 
nested significantly earlier than younger birds. Morse ^  £l. (1969:598) 
found that Hooded Merganser (Mergus cucullatus) hens nesting on the study 
area in previous years nested earlier than hens nesting on the area for 
the first time in Oregon. Brakhage (1965:758) discovered a direct re­
lationship between the age of the female and initiation of nesting in a 
sedentary flock of Canada Geese in Missouri. The older females nested 
first with the younger females nesting progressively later in the season. 
Several workers have suggested that the size of clutches may increase 
with age. In Maryland, Stotts and Davis (1960:46) examined the relation­
ship between clutch-size and age in Black Ducks and showed that younger 
females had smaller clutches than older females. Dane (1965, 1966) 
found that yearling Blue-winged Teal females laid fewer eggs per clutch 
than older females in Manitoba. Coulter and Miller (1968:26) presented 
data suggesting a larger clutch-size in older Black Ducks and King-necked 
Ducks than in younger females but they found no difference in the clutch-
size of Mallards in Maine. In Oregon, Morse et al. (1969:601) found that 
older Hooded Merganser females laid larger clutches than females assumed 
to be first year breeders. Brakhage (1965:761) concluded that older 
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Canada Coose females not only laid larger clutdies than young females, 
but these experienced nesters were more successful in hatching their 
clutches and rearing their young. He also reported that egg size in­
creased with age. 
Gates (1962:61) suspected that older Gadwall females were more per­
sistent renesters than younger females. Grice and Rogers (1965:23) 
stated that older Wood Duck females appeared to be more persistent and 
successful nesters than young females. These observations were confirmed 
by experiments conducted on Black Ducks by Coulter and Miller (1968). 
They found a significant difference between the renesting of older fe­
males as compared with younger females. 
Other aspects of nesting behavior appear to be similarly related to 
age of the female. Grice and Rogers (1965:42) speculated that the high 
incidence of "dump" nests in Wood Ducks was due to conflicts between 
adults and yearlings over nesting sites as observed by Gudmundsson (1932) 
in eiders (Somateria mollissima). They also suggested that some year­
ling Wood Ducks pass through a parasitic stage in which these birds lay 
eggs in nests of other ducks before finally establishing their own nests. 
Weller (1959) studied the parasitic nesting behavior of the Redhead and 
other North American ducks. He speculated that parasitism might be more 
prevalent among yearlings, although the evidence indicated that adults 
also were involved. 
In other species of birds, Lack (1966) reported that young females 
initiated nesting later than older individuals. He concluded that in the 
Great Tit (Parus major), Blackbird (Turdus merula), Kittiwake (Rissa 
tridactyla) and the Yellow-eyed Penguin (Megadyptes antipodes), individuals 
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breeding for the first time are known to lay fewer eggs and to raise 
fewer young than older individuals citing the work of Perrins (1965), 
Snow (1958), Coulson (1966), and Richdale (1957), respectively. Kluijver 
(1951) discussed similar observations based on his exhaustive study of 
the Great Tit. 
Therefore, the earlier formation of pairs and arrival on the breed­
ing grounds of older birds may result in the less experienced individuals 
pre-empted or displaced from optimum breeding territories and nesting 
habitat. In addition, it may be that the later physiological development 
and lower social status of the younger age-classes places these birds in 
situations where their nests are more vulnerable to prédation and where 
they have limited access to high quality food resources. This might con­
tribute to smaller clutches, fewer nesting attempts, greater nest losses, 
and lower production due to their inferior social and physiological con­
dition. Aberrant nesting behavior such as parasitic laying also is more 
likely to occur in the younger age-classes for the same reasons. Thus, 
it is probable that nonbreeding flocks will be composed of a large pro­
portion of young birds, and it is logical that younger birds will be 
comparatively ineffectual in their initial breeding attempts, contributing 
little to the overall productivity of the species. These relationships 
need to be explored. 
Relationship of Age to Annual Productivity of Lesser Scaup 
Based on the results of this study and a review of recent literature 
on the breeding biology of ducks, the age-related productivity of the 
Lesser Scaup in the subarctic taiga is interpreted as follows. 
A significant proportion of the yearling females apparently did not 
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attempt to nest even though these nonbreeding birds were paired upon ar­
rival to the study area and throughout the nesting period. However, Wood 
(1965) discovered that pairing occurred among physiologically immature 
Canada Geese. He concluded that "the onset of behavioral characteristics 
normally associated with maturity is not necessarily coincidental with 
physiological reproductive maturity." A similar condition apparently 
exists in the Lesser Scaup. Lack (1968) speculated that the habit of 
settling on the breeding grounds for a preparatory year probably improves 
the chance for successful breeding in subsequent years. Subadults of 
several species (Swift, Apus apus; Heron, Ardea cinerea; White Stork, 
Cicona cicona) frequently have been observed on breeding areas exhibiting 
various aspects of nesting behavior yet falling to actually lay and incu­
bate eggs. Grenquist (1968) described the reproductive behavior demon­
strated by immature goldeneye (Bucephala clangula) yearlings on the breed­
ing grounds. 
A number of yearling females exhibited the capacity for successful 
reproduction as evidenced by the broods accompanied by marked and "brown-
eyed" females. Although less than 15 per cent of the marked yearling fe­
males reared broods in any given year, a larger percentage of this age 
class was physiologically capable of laying eggs based on the reproductive 
development of yearling and "brown-eyed" females collected for autopsy. 
Some of these females probably never established nests but perhaps laid 
their eggs in the nests of other ducks. Weller (1959:344) suspected that 
nest parasitism was prevalent among yearling Redheads based on his obser­
vations indicating 26 (62 per cent) of 42 parasitizing females were 
yearlings. 
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Other scaup yearlings may have been unsuccessful in their nesting 
attempts and failed to renest. The proportion of unsuccessful yearling 
females was probably greater than older females due to their lack of 
previous nesting experience. Year-to-year fluctuations in the number of 
yearling females nesting may have an insignificant effect on annual pro­
ductivity due to the small percentage of effective breeders. These re­
sults reconcile the observations of Munro (1941) and McKnight and Buss 
(1962) with respect to the reproductive status of yearling scaup. 
Two-year-old females were more successful in producing broods than 
yearling females but were not as productive as older females. This may 
be due to their comparative inexperience at nesting as a large proportion 
of the two-year-old females were probably nesting for the first time. It 
is likely that few of the two-year-old females renest if their initial 
nests are destroyed. There is also the possibility that a small number 
of this age-class fails to nest based on observations of marked females. 
These birds may either be undeveloped physiologically or lay parasitically 
like the yearling females. The proportion of breeding and nonbreeding two-
year-old females may fluctuate significantly from year to year. The 
percentage of females rearing broods ranged from 20 to 35 per cent during 
the study. 
In three-year-old and four-year-old females, the production of broods 
consistently exceeded 40 per cent and apparently increased with age. Un­
doubtedly, this higher rate of productivity in the older females as com­
pared with the younger females is due to 1) the high proportion of the 
females nesting (approaching 100 per cent), 2) the amount of previous 
nesting experience (at least one or two nesting seasons for most females). 
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and 3) the degree of physiological development. Furthermore, if first 
nests are lost, a large proportion of the older females probably renest. 
Hunt and Anderson (1966:23) demonstrated that the Lesser Scaup was a 
persistent rAttester. Although there may be nonbreeding individuals in 
these older age classes, the proportion is probably insignificant and 
varies little from one year to the next. A decline in productivity might 
be anticipated in older females, but the age of senescence is unknown. 
Many other factors influence the productivity of Lesser Scaup which 
also may affect the proportion of the various age-classes that attempt 
to nest or that nest successfully. Weather has long been known to influ­
ence the initiation and success of nesting in waterfowl. Effects of 
weather are often greatest during the early portion of the nesting season 
(SowIs, 1955). Thus, the older and more productive individuals may be 
the most adversely afiected,- Although the mechanisms involved in re­
tarding or inhibiting nesting during periods of adverse weather are not 
fully understood, two important aspects may be the delay in the develop­
ment of food resources and growth of vegetative cover. These factors may 
have a critical effect on the physiological ability as well as the psycho­
logical readiness to initiate nesting. The role of weather in governing 
annual productivity of Lesser Scaup is complex and not completely under­
stood. However, weather effects must be viewed as a composite of meteor­
ological parameters having both direct and indirect effects on the birds 
and the environment rather than just temperature and/or precipitation. 
The impact of weather may be greatest early in the nesting period, but 
observations during this study indicated that the meteorological condi­
tions also affected events through the breeding season, e.g.. Incidence 
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of renesting, survival of ducklings. 
The population density and social status of waterfowl on the breed­
ing grounds also may exert powerful influences on the proportion of 
various age-classes participating in the reproductive effort of the 
species. Grice and Rogers (1965) discussed the effect of population 
density on the nesting of yearling Wood Ducks. Although Wood Ducks re­
quire a specific, limited type of nest site due to their cavity-nesting 
habits, there is not enough known about the particular habitat require­
ments for nesting of Lesser Scaup to assess the relationship between breed­
ing populations and nesting habitat. Perhaps, the limiting factor regu­
lating populations of Lesser Scaup on the breeding grounds is the avail­
ability of food rather than the adequacy of cover, because the fertility 
of Precambrian waters is characteristically low. Bartonek and Murdy (1970) 
have conducted a preliminary survey of the food habits of Lesser Scaup 
in subarctic taiga, but further work is needed to explore the dynamics 
of food production and population energetics. 
A complete understanding of the relationship between physiological 
condition and reproductive development also extends beyond the breeding 
grounds. Weather conditions, habitat quality, and food resources of 
wintering areas and along migratory routes may be determinants in the pro­
ductivity of the species. Anderson and Warner (1969) presented evidence 
showing that yearlings averaged slightly smaller than adults in body, 
skeletal, and gonadal measurements and that some of them had not quite 
reached adult size by their first spring of life. However, they could 
not determine if these differences were biologically significant. 
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Management Implications of Age-related Productivity of Waterfowl 
Whether the age of maturity in birds has evolved to enable species 
to leave more progeny (Lack. 1968:297) or to prevent overpopulation 
(Wynne-Edwards 1962:565), a thorough understanding of the reproductive 
rates of the various species is needed for the intelligent management of 
waterfowl populations. In Lesser Scaup, the age structure of the popu­
lation is an extremely important factor governing reproductive success 
and regulating annual productivity. 
Although the relationship between reproductive rates and chronological 
ages observed in the Lesser Scaup provides new insights into the popu­
lation ecology of diving ducks, the phenomenon may be characteristic of 
a number of waterfowl species. Wynne-Edwards (1962:566) states that it may 
be general in birds. Whatever the case, there is a need for long-term 
studies of population productivity in relation to age for all species 
and an urgent need to conduct such studies on species like the Canvasback 
and Redhead, which have low populations. These studies must be conducted 
on wild populations using marked birds of known age. 
Age of first breeding also must be determined through the study of 
wild individuals as there is evidence that some species may breed earlier 
if reared in captivity (Weller, 1964:40). Lack (1968:237) attributed 
this to improved food supplies in confinement. Certainly, birds in cap­
tivity avoid the physiological stress and energy demands of migration 
which may allow them to develop reproductively at a younger age than in 
the wild. Furthermore, although some individuals of a given species may 
attain maturity, either in captivity or in the wild, it does not follow 
that all individuals of the population are mature at that age. The onset 
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of maturity is not an "all or nothing" physiological response but rather 
represents a continuum dependent on a host of factors, e.g., population 
density, habitat conditions, food resources, season phenology, and social 
status. This principle has been demonstrated in a number of studies on 
avian populations, e.g., Yellow-eyed Penguin (Richdale, 1957), Common 
Tern (Sterna hirundo) (Austin, 1945), Canada Goose (Craighead and Stock-
stad, 1964). 
Many biologists have pondered the differences in the high rates of 
nest success observed in early waterfowl studies (Kalmbach, 1939) as 
opposed to the low rates of aest success obtained in more recent studies 
(Keith, 1961). Perhaps, the lowered age structure of North American water­
fowl populations due to more intensive hunting and habitat destruction has 
resulted in overall lowered productivity because the population is less 
experienced at nesting and delayed in physiological development. Further­
more, there is a need to recognize the differential production of various 
age-classes in management programs when calculating annual productivity, 
forecasting population trends, and establishing hunting regulations. 
The results of this study also raise serious questions about the use 
of "Special" hunting seasons and "Bonus" bag limits in order to harvest 
certain waterfowl populations or species. Until we fully understand the 
breeding biology and population ecology of a particular species, and 
until we wisely balance the reproductive rate exhibited in relation to 
the mortality rate sustained by that species, our attempts at "species 
management" lack an adequate scientific basis. Boyd (1962) concluded 
that the understanding of the dynamics of waterfowl populations was "im­
perfect." Thus, there is a continuing need for intensive field studies 
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as well as banding analysis for individual species. Knowledge of age-
related productivity provides biologists and administrators with new re­
sponsibilities as well as new opportunities for research and management 
of waterfowl resources. 
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SUMMARY 
The population ecology of the Lesser Scaup was investigated between 
1966 and 1970 to determine the contribution of various age-classes to 
annual productivity, and the physiological and ecological factors governing 
productivity. Field work was conducted in subarctic taiga on the Yellow-
knife Study Area near Yellowknife, Northwest Territories. A five-square-
mile portion of the study area was intensively studied. 
A marked population of known-age scaup was established by color-
marking ducks trapped on rearing and molting areas. From 1966 to 1969, 
2779 scaup were banded and 1866 ducks were marked with colored nasal 
markers. Banding of 1333 scaup on the area between 1960 and 1963 also 
provided a number of known-age ducks during the study. In 1970, 854 
additional scaup were banded to study the mortality rate of the population. 
Adult females exhibited a stronger tendency for migrational homing 
than yearling females. Between 1967 and 1969, 12 per cent of the marked 
yearlings returned in a subsequent year compared to 20 per cent of the 
marked adults. These differences in homing rates were related to the 
relative mortality rates of the two age-classes. Although one unmated 
adult male returned to the study area, yearling males were never observed 
or recaptured in the year following banding. Apparently, the tendency to 
return to the natal area is poorly developed in males compared to females. 
Differences in eye coloration of females were found to be related to 
age. A progressive change in eye coloration from brown to yellow was 
evident between the first and third year of life. Yearlings had predomi­
nantly brown eyes. Two-year-olds had olive yellow eyes but exhibited 
the greatest variation in eye coloration. In females three years of age 
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and older, the eye coloration was principally yellow. Changes in eye 
color of individuals as well as the variation in eye coloration of the 
population were documented. 
A series of weekly censuses were made on the intensive study area to 
determine the seasonal dynamics and composition of the breeding population. 
The chronology of migration was influenced by weather and habitat condi­
tions during May. Scaup arrived on the area during the second week of May 
with the major influx of migrants following within 10 days. Marked adult 
females generally returned earlier than marked yearling females. All fe­
males were paired prior to the arrival to the study area. 
Breeding populations were characterized by a marked seasonal decline 
but a consistent year-to-year annual cycle. Two censuses between June 1 
and 15 were used to estimate the number of breeding pairs on the study 
area. The breeding population ranged from a low of 151 pairs (30 per 
square mile) in 1970 to a high of 169 pairs (34 per square mile) in 1969. 
The number of breeding pairs in 1967 and 1968 was 152 (30 per square mile) 
and 164 (33 per square mile), respectively. 
Throughout the migration and nesting periods (May 15-June 30), most 
of the breeding population was segregated in pairs. Groups composed of 
several males and one female also were regularly observed with "trios" 
(2 males and 1 female) as the most common association. Lone males in­
creased during the nesting season (June 1-June 30); lone females increased 
during the incubation period (June 15-July 15). Flocked females were most 
numerous during and immediately following the nesting period (June 1-
June 30). Flocked females were most abundant following the break in pair 
bonds (July 1-July 30). 
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During the breeding season, differences in sex ratios exhibited the 
least divergence at the onset of the nesting season (June 1-June 7) and 
the greatest disparity during the height of nesting activities (June 15-
June 30). The maletfemale ratio ranged from 132:100 to 201:100 during 
this period. 
Patterns of eye coloration provided a means of assessing the age 
structure of the breeding population. The proportion of yearling and two-
year-old females fluctuated from year to year depending upon variations 
in annual productivity and mortality. Adult females three years old and 
older comprised a more uniform proportion of the population. 
The estimated number of broods produced on the study area ranged 
from 47 (9 per square mile) in 1968 to 62 (12 per square mile) in 1967. 
In 1969 and 1970, brood production was 56 (11 per square mile) and 59 
(12 per square mile), respectively. The first broods of scaup were ob­
served during the last week of June or first week of July. Hatching con­
tinued throughout July with the last broods appearing during the second 
week of August. Fifty per cent of the hatch occurred prior to the third 
week of July. The annual variations in the chronology of hatching were 
related to the weather early in the nesting season. 
Breeding success was highest in 1967 when 41 per cent of the breeding 
pairs produced broods and was lowest in 1968 when 29 per cent of the pairs 
produced broods. Broods were produced by 33 per cent of the pairs in 1969 
and by 39 per cent of the pairs in 1970. During the four-year period, 35 
per cent of the 636 pairs produced 224 broods. 
Brood sizes ranged from 1 to 18 during the study, but averaged 6.6 
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Class I ducklings per brood. Average brood size was higher in 1970 (7.4) 
than in the other three years (6.3 and 6.4). Productivity was best in 
1970 when 2.9 ducklings were produced per breeding pair. The poorest pro­
ductivity occurred in 1968 when 1.8 ducklings were produced per breeding 
pair. The four-year average productivity was 2.3 ducklings per breeding 
pair. 
During the four-year study, 94 (50%) of the 188 known-age females 
were found on the intensively worked portion of the study area. The pro­
ductivity of 42 yearlings, 33 two-year-olds, 16 three-year-olds, and 3 
four-year-olds was studied. A progressive increase in the portion of the 
females producing a brood in relation to chronological age was observed. 
Yearling females were consistently unproductive with less than 15 per cent 
of the age-class ever producing a brood. Two-year-old females also expe­
rienced low reproductive success (27%) compared to the older females and 
exhibited considerable variability in production from year to year 
(20%-33%). In three-year-old and four-year-old age-classes, more than 
40 per cent of the females were successful in producing a brood. 
The relationship of age to the breeding biology of Lesser Scaup and 
other species of waterfowl was discussed. Age structure and breeding 
experience appear to be important factors governing productivity. Age-
related productivity has several important implications for the management 
of waterfowl resources. There is a continuing need to conduct studies in 
the wild of the productivity in relation to age for other species of 
waterfowl. 
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APPENDIX 
Table 20. Summary of weekly population censuses of Lesser Scaup on the Yellowknife Study Area 
(Mile 20-30) during 1967. 
Census Period Pairs Groups Lone Lone Flocked Flocked 
(Dates) Males Females Males Females Males Females Males Females Total 
May 15 - 31 162 162 67 30 9 - 109 48 587 
(23-25) 
June 1 - 7 126 126 43 19 14 23 - 351 
(5-6) 
June 8 - 14 145 145 27 13 16 2 39 - 387 
(12-14) 
June 15 - 21 77 77 29 13 29 4 97 - 326 
(21-23) 
June 22 - 30 76 76 26 10 20 6 79 - 283 
(28-30) 
July 1- 15 2 2 - - 17 4 51 67 
(13-15) 
July 16 — 31 — — — — 1 9 7 71 88 
(27-30) 
August 1—7 — — ~ — — 2 2 42 46 
(5-6) 
Table 21. Summary of weekly population censuses of Lesser Scaup on the Yellowknife Study Area 
(Mile 20-30) during 1968. 
Census Period Pairs Groups Lone Lone Flocked Flocked 
(Dates) Males Females Males Females Males Females Males Females Total 
May 15 - 31 185 185 19 8 11 84 25 517 
(23-26) 
June 1 - 7 158 158 40 14 12 1 28 - 411 
(1-3) 
June 8-14 138 138 38 16 13 23 346 
(9-11) 
June 15 - 21 92 92 34 15 28 3 45 - 309 
L8) (17-io'i
June 22 - 30 89 89 22 10 17 8 50 9 294 
(28-29) 
July 1 - 7 28 28 18 7 8 18 16 35 158 
(6-7) 
July 8 — 14 — — — — 1 9 4 36 50 
(11-12) 
July 15 - 21 - - - - - 13 2 54 69 
(19-20) 
July 22 - 31 - - - - 5 2 48 55 
(26-29) 
August 1-7 - - - - 1 2 29 32 
(2-3) 
Table 22. Summary of weekly population censuses of Lesser Scaup on the Yellowknife Study Area 
(Mile 20-30) during 1969. 
Census Period Pairs Groups Lone Lone Flocked Flocked 
(Dates) Males Females Males Females Males Females Males Females Total 
June 1-7 
(3-5) 
192 192 23 11 24 11 456 
June 8-14 
(12-13) 
118 118 27 12 38 43 358 
June 15 - 21 
(19-20) 
87 87 23 11 29 45 286 
June 22-30 
(27-28) 
83 83 29 12 20 49 281 
July 1-7 
(3-4) 
71 71 16 19 64 21 276 
July 3-14 
(8-9) 
28 28 20 11 14 17 36 160 
July 15 - 21 
(18-19) 
19 52 73 
July 22 - 31 
(26-27) 
38 47 
August 1-7 
(2-3) 
17 20 
